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PREFACE. 





Tur first Edition of Professor VAN per HoeEveN’s manual 
was published in parts between the years 1827 and 1835. 
He undertook the labour, as he informs us, not with any 
desire to add one more to the numerous works with a 
similar title already in existence, which should be neither 
better nor worse than these. On the contrary, if he had 
found any one of them to be a sufficient guide for his 
publie teaching, without great alterations, he would have 
abstained from his contemplated task. Aeccordingly, the 
plan of his work differed from that of most other manuals 
in beginning with the simpler forms of animals, and pro- 
ceeding upwards to the highest: and from that of all of 
them, in embodying a much larger amount of anatomical 
information. His work was received with marked appro- 
bation not confined to the limits of his own country. 
During the lapse of nineteen years, which intervened 
between the first and second editions, the acquisitions 
both of Zoology and Zootomy had been greatly enlarged, 
so that in many departments the former science had 


assumed an entirely new aspect. Consequently the second 
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edition, similar in plan to the first but greatly different in 
its contents, was almost entirely re-written. This edition 
has, like the first, been published in parts between the 
years 1846 and 1855, inclusive. From the high terms in 
which it has already been alluded to from time to time, 
in the writings of various active cultivators of different 
departments of Zoology on the continent, it is obvious 
that the general estimation of his work will still be such 
as might be expected in the case of an author of vast 
erudition, of appropriate tastes, talents and genius, and 
whose office it has been for nearly thirty years, as Pro- 
fessor of Zoology in the University of Leyden, to bring 
the value and import of the new acquisitions of Ana- 
tomy and Zoology (many of them the result of his own 
labours) from time to time before his auditors. 

The University of Cambridge, a few years ago, directed 
in a more marked manner the attention of our students to 
the Moral and Natural Sciences, by proposing honorary 
distinetions to those who might excel in certain depart- 
ments of those sciences respectively; and by requiring 
proof of satisfactory attention to some one at least of such 
departments on the part of all candidates for the degree 
of Bachelor of Arts, who were not aspirants for Mathe- 
matical honours. Amongst the departments of Natural 
Science, Comparative Anatomy and Physiology were 
indicated, with special regard (as is presumed) to Zoology. 


_ Tt thus became a part of my office to place within reach 
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of our students the best assistance 1 could recommend for 
their studies in this direction. In fulfilment of it 1 ap- 
plied to Professor VAN per Hoeven for his permission 
to translate his Work, in which I found all that could 
be required. He had the kindness not only to grant this 
permission, but also to enrich the English translation with 
numerous references to works too recent for notice in his 
own second edition. Itis to be much regretted that his 
other engagements did not allow him, as I requested, 
to weave the new matter in his own terse and pleasing 
style into his introductions to the classes and elsewhere. 
Consequently such additions, in this respect, as are in- 
claded within square brackets are mine. 

The study of Zoology is now in such general favour 
with cultivated persons in this country, that L believe the 
present work, from its scientific value and the interest of 
its historical and other notices, as well as from the con- 
tinuous references to the works of the original discoverers, 
will secure for itself, beyond the walls of Universities, a 


reception not unworthy of its Author's great name. 


h 0 SA 


CAMBRIDGE, July 1, 1856. 
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INTRODUCTION. 


We often hear the word Nature used in such a way that it is 
difficult to know what meaning is attached to it. Some denote 
thereby the system of all the forces to which matter is subjected, 
and thus distinguish between Nature and the Universe; under- 
standing by the last the entire complex of created bodies. 
But such a distinction is quite arbitrary. The word N ature, 
introduced into modern languages from the Latin, is derived from 
Nnasci, to be born, to come into beïng!, In this sense we call the 
aggregate of all that comes, or has come, into being, and is for us 
an object of observation either by external sense or internal percep- 
tion, Nature—the material world and the spiritual world—Nature 
in space and Nature in thought. Finally we oppose Nature to Art, 
understanding by the last whatever change the intellect of man has 
induced upon the products of Creation, in order to satisfy his wants, 
or to enhance his enjoyments. 

However different these and other meanings may be, we may 
admit that to be the most general which defines nature as the 
material world, the world of matter, all that is created or has being, 
together with the forces inherent in the matter, and the laws 
according to which they act. The knowledge of this whole, so 
stupendously vast, the ancients named physica + and considered to 
be a part of the philosophy which they termed a science of divine 
And human things and of their causes. But though this science, like 
nature its object, be one, yet its great extent on the one hand and 
the narrowness of the human intellect on the other, has rendered 
the subdivision of it necessary. Yet the limits of the different 
natural sciences can scarcely, on account of their mutual relations, 

1 So the Greek dúous from HÚw. 
VOL, 1. 1 
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be defined with precision: and into whatever path we chance to 
strike, difficulties from the very nature of the case are unavoidable. 

The Natural Sciences relate either to Nature and her several 
products considered by themselves: or they teach us so to apply 
those products as to contribute to our service, or to satisfy our 
wants. The latter are called practical natural sciences, the former 
theoretical. To the practical natural sciences belong especially 
Agriculture and Technology : and they are founded upon the 
theoretical, of which the truths are applied only in a degree propor- 
tioned to the particular object that is had in view. They may 
therefore be called Applied Natural Sciences. Of the pure, or 
theoretical Natural Sciences there are several. To them belong! 
Pheenomenal Doctrine, Chemistry, and Natural History. What 
charactèrises such sciences and distinguishes them from each other 
lies less in the objects which belong to the province of each, than 
in the manner of considering them, and in the different direction 
of the enquiry. Metals, salts, earths belong as much to the province 
of Chemistry as to that of Natural History: but the chemist, in 
all these things, investigates only the matter and its properties, its 
affinities and combinations: the mineralogist is busied with their 
form, their natural occurrence, their classification. ‘The chemist, 
moreover, investigates those elements which oeeur in nature only 
in combination with other matters: such elementary substances are 
excluded from the province of Natural History. 

Whilst Physics investigate the common properties of bodies, and 
the motions by which a temporary change is effected in their 
condition, Chemistry enquires into their component parts, the 
special properties of each elementary substance, and its various 
combinations with other elementary substances. Natural History, 
finally, arranges the bodies oeeurring in Nature according to form. 
In a certain sense, therefore, it may be termed a special Pheenomenal 
Doctrine : but its essence lies in describing and classifying. It is 
ordinarily limited to the bodies which occur upon the surface of 
our earth, or at small depths below and accessible by mining: but 
it is by no means necessary thus to limit it. It depends upon the 





1 [Natur-lehre, The vast body of observed facts throughout nature ““ bound together 
under the form of laws and principles.” Vid. Wunwert’s History of the Inductive 
Sciences, and his Philosophy of the Inductive Sciences, passim} Pr. 
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manner of treating it alone, to include within its province not only 
the planet which we inhabit, but even the whole visible universel, 

The certainty to which we can attain in this science is grounded 
upon the testimony of our own senses, on that of other observers, 
and upon conclusions, drawn from the combination of particular 
observations (Znduction): of which conclusions the security is 
increased in proportion to the number of observed pheenomena 
which tend to their establishment; for observation is the principal 
foundation upon which this science is raised. 





_ _ Organie and Inorganic Bodies. 


A primary division of the bodies of our earth is that according 
to which they are separated into organie (organiea), and inorganic 
(anorganica). Inorganic bodies can grow, or increase in bulk, only 
by external addition of homogeneous parts ; they possess no hetero- 
geneous parts, though they may be composed of several chemical 
elements. In their perfect condition they ordinarily present regular 
forms, which are bounded by planes and straight lines. The 
knowledge of them is the objeet of Mineralogy. 

The remaining bodies are called organic, because they consist 
of different parts, of fibres, vessels, cells, &e., the combination of 
which is called organisation. In these bodies there prevails that 
mutual dependence between all the parts, of which, in the inorganic, 
we recognise no trace. In these last, each of the parts exists for 
itself, and when separated from the whole does not cease to be the 
same that the whole was before. As to form, the boundaries which 
eireumscribe plants and animals are very generally round surfaces 
and curved lines, very rarely straight lines and planes. 

Organic beings present pheenomena which are called * Vital 
Pheenomena,’ of which the most general consist in an incessant 
Susception of new matters, in the formation of new parts and 
organs (Growth, Development, Reproduction), and in the production 
of similar beings (Propagation). The separation of those eonstitu- 
ents of food that are unfit for nutriment, and of matters that have 
been changed through the action of life, and are no longer fitted for 





Ll _Cosmographia, Historia Mundi. 
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its support, supplies the means by which the peculiar chemical 
composition, characteristie of each individual being, is preserved; 
at death, on the cessation of this interchange of matter, the organic 
substance passes into solution or putrefaction. Instead of those 
complex combinations of elements, which form the proximate con- 
stituents of organic bodies, simpler combinations arise, which being 
taken up by the air or the earth, become anew the vital stimulants 
and the nutriment of that vegetable world, on whose existence the 
life of animals is dependent. Thus we perceive here an interchange 
of matter on a large scale, as we do in every organic being on a 
small one: and perishableness becomes the means whereby new life 
and fresh youth are effused over the whole of nature. 


hd 
Ed 





Plants and Anúmals. 


The above may suffice to give a general notion of organised 
bodies. It scarcely requires notice that the term includes plants 
and animals. 

At first sight it seems easy to distinguish an animal from a 
plant: and even the most unskilled person thinks he has a clear 
notion of the difference. Yet it is just his want of knowledge that 
causes the difference to appear so prominent: whilst he overlooks 
the intermediate links, and thinks, for instance, of a dog and a 
pear-tree. There are two sorts of judgment with conviction. Such 
a judgment may arise either from want of knowledge, or from pro- 
found insight, the result of long and accurate investigation. Who- 
ever seeks after truth must learn to sacrifice the first, even though 
he may never attain to the second. 

Animals are usually considered as more composite and more 
perfect than plants. Yet when we compare the simple substance of 
which Infusory Animals and Polypi are composed with the orderly 
and beautiful structure of the higher plants, we become satisfied 
that this proposition is far from having a general value. 

It is said, plants are rooted in the ground, and by this token 
are sufficiently distinguished from animals. But it is here over- 
looked, that there are free-swimming water-plants, just as there are 





L&C Ut opus nature perenmi fore rideat,” _ LINNAUS. 
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animals that live in water fast fixed to a given spot. Again, it was 
imagined that plants might be distinguished from animals by their 
possessing only at certain times the parts which serve for the main- 
tenance of the species. But all animals have not organs of propa- 
gation during the whole of their existence: insects acquire them 
only in the latest period of their lives, like plants that only flower 
once. It is true that Anatomy points out the rudiments of these 
future organs in the Larve of Insects: but this does not prevent 
the Larvee of Insects from being termed, in a certain sense, sex-less. 
Moreover many plants and animals are propagated only by spon- 
taneous fission, or by buds, without possessing proper parts sub- 
servient to propagation. To me the difference of Nutrition appears 
of more pos. It has been observed that Plants live on inor- 
ganie matters, Animals, on the other hand, on organic. Some 
animals, it is true, seem to live on earth. SCHWAMMERDAM believes 
mud to be the nutrient matter of the worm or larva of the Ephemera, 
and never found any other food in its intestinal canal. PArras could 
find nothing but fine sand in the intestine of Thalassema echiurus. 
I might allege several other examples, but will only add that man 
himself sometimes lives upon earth. At least the celebrated Huam- 
BOLDT tells of a people on the banks of the Oronoco and Meta that, 
when the waters are low, live upon fish and turtle: but as soon 
as the streams begin to swell and fishing to become laborious, 
devour, during a season which lasts for two or three months, enor- 
mous quantities of earth. The earth which these people eat is a 
fat soft clay, which they knead into lumps and burn on the outside 
at a slow fire, and again moisten when required for use. This 
observation however, now that microscopie investigation has dis- 
covered in different deposits and kinds of earth entire strata of 
living or fossil organie beings, admits of another explanation !. 
That earth may have contained organie constituents, as was the 
ease with the earth that, mixed with meal and leaves of trees, was 
baked for bread on the failure of the crops in the year 1832 in the 
north of Skandinavia, and in which Rerzrus discovered nineteen 
different forms of Infusories, or rather of the fossil remains of these 
animals. In the same way, the mud and sand, found in the intes- 





_ 1 Comp. EHRENBERG, Das unsichtbar wirkende organische Leben. Leipzig, 1842. 
Pp. 41, 42. 
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tinal canal of insects and worms, can scarcely be devoid of organic 
components. In general it cannot be contested that the vegetable 
kingdom prepares from inorganic nature those substances which 
serve for nutriment to the animal kingdom. Albumen and Fibrin, 
the principal constituents of the blood of animals, are already 
present in the parts of plants which they consume. But still, on the 
other hand, there are plants which grow on other plants, and thus 
apply to their own development the matters which have been pre- 
pared by those organie bodies. 

Scruples arising from such considerations must not mislead us 
to consider plants and animals as belonging to one and the same 
kingdom. Perhaps the following remarks may help to distinguish 
them from each other. 

If sve consider the nutrition, we perceive that animals convey 
their food by one or more apertures into a common cavity, the 
stomach or intestinal canal, from which the prepared matters are 
absorbed and applied to the nutrition of the whole body. Thus the 
intestinal canal is for animals what the soil and air are for plants. 
The plant is consequently so constructed that its surface has the 
greatest possible extension: in the animal all is eontrived for union 
round a center. Moreover the plant, which receives nutriment by 
means of its surface and the parts there situated, (pores, hairs, &c.) 
has no need to seek for food: it lives in the midst of its food : when 
this is deficient it cannot move and must consequently die. The 
animal, on the contrary, is destined to seek its food, which it must 
conduct into its intestinal canal: it moves therefore when nutriment 
is deficient. Let it not be here objected that plants move towards 
the light, and send larger roots towards the side where moisture is 
more abundant—for this would be to confound growth with motion. 
The stimulants (light, moisture, &c.) act upon the plant, and there- 
fore its growth is more vigorous in that direction. The animal has 
independent motion which is excited by internal stimuli, Hence 
sensation is ascribed to animals. In the higher animals it is known 
that the contraction of the muscles is under the influence of the _ 
nervous system: that the stimuli, of whatever kind, if they pro- 
duce motion, act upon the nerves and through these upon the 
muscles. Comparative Anatomy, it is true, has, in some animals, 
hitherto failed to demonstrate a nervous system; but it does not 
therefore follow that these animals do not possess sensation, any 


ZOOLOGY. 7 


more than it follows that their want of muscular fibre justifies us 
in denying to them voluntary motion, which the unprejudiced 
observer may recognise even in the most simple animals. 

As to chemical composition—Nitrogen, it is true, is not ex- 
clusively an animal principle: but still it occurs as an ultimate 
constituent of animal organisation in much greater quantity than 
in plants. In plants, on the other hand, Carbon is predominant. 

Not long ago, it was believed that a transition from Plant-Life 
to Animal-Life had been observedt, L.C. Trreviranus had 
remarked that the spores of Confervee move like Infusories®. A 
few years since UNGER described this phenomenon in Vaucheria 
clavata, and thought that he had surprised plants at the very 
moment of their becoming animals®. These sporidia move by 
means of cilia, but cannot on that aceount be considered animals. 
Rather ought we, from such instances, to conclude that cilia are no 
exclusive character of the animal kingdom. The same may be said 
of a similar motion which GRANT observed in sponges, which, as 
little, on that account, are animals. 

As we have already remarked above, the difference between 
plants and animals will always be more apparent as the organisa= 
tion becomes more perfect and more complicated: the difficulty 
occurs in the case of the most simple vegetable and animal forms; 
and here may be applied what Ovid says of the change of colour in 
the rainbow, 


Usque adeo quod tangit idem est, tamen ultima distant. 
Met. vr. 67. 


Zoology. 


There are three parts of Natural History, as there are three 
great divisions of the bodies which occur on our Earth. We sepa- 
rate Natural History into Mineralogy, Botany and Zoology, as we 


1 See the earlier observations on this point in G. R. TREVIRANUS’ Biologie, oder 
Philosophie der lebenden Natur. 8vo. II. p. 344. 

2 Beiträge zur Pflanzenphysiologie. Göttingen, 18r1. S8vo. pp. 78, 79. 

3 Die Pflanze im Momente der Thierwerdung. Wien. 1843. 8vo. 

* C. pe Srrnorp, Diss. de finibus inter regnum animale et vegetabile constituendis. 
Erlange, 1844. 4to. 
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divide nature into three kingdoms, that of minerals, of plants, and 
of animals. 

As the history of mankind does not result from a collection of 
biographies, so Natural History is not formed by the description of 
animal species. Therefore Zoology describes not merely the sepa- 
rate animals (monographically) according to external parts and 
internal structure, but it comprises the entire kingdom of animals, 
denotes their mutual relations, and assigns to each animal its rank 
and position. 

Zoology falls into different parts. First, it is divided. into 
Description and History. Description of animals (zoographia) sup- 
plies precise descriptions of the separate internal jj parts 
of the animal body, and thus of the entire animal. In a narrower 
sense, it makes us acquainted with the external parts and the ex- 
ternal form of the animal, and with the distribution into classes 
and orders. When it makes us acquainted with the internal struc- 
ture of animals, as well in respect of form and position (structura) 
as of tissue (tetura), it is called the Anatomy of Animals (Zootomia), 
which has been especially cultivated of late years, and is generally 
named Comparative Anatomy (Anatomia Comparata). But this ap- 
pellation has not exactly the same meaning as the first: it denotes, 
rather, a philosophical science, which, not content with the simple 
knowledge of the different forms, investigates, by comparison of the 
anatomy of all animals and also of the human body, the general 
laws of animal organisation and its unity. 

The History of Animals (Historia Animalium) comprehends a 
comparative history of the nature and intellect of animals: it illus- 
trates the phenomena of life, and their obedience to law in the 
animal economy. It may be also termed General Physiology 
(Biology). The knowledge of the geographical and physical dis- 
tribution of animals over the surface of the earth, the knowledge 
of the series of forms which in earlier periods inhabited our planet, 
and of which the remains have been found in beds and strata of 
rocks deposited from water, also belong to the History of the Ani- 
mal Kingdom. 

These subdivisions cannot dispense with mutual assistance. 
Conjointly they form only one science which we term Zoologg. 
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The Tissues of Animals. 


Nature, in the structure of animals, has exhibited inconceivable 
resources of art. Not only is the body as a whole, not only are its 
grosser parts, but even the smallest parts of the organs are ma- 
chinery; and the knife of the anatomist exhibits to us, even to the 
simplest fibre, nothing but parts constructed for a purpose. The 
whole body consists of many members: the members themselves 
consist of muscles, vessels, and nerves; the muscles again of 
tissues, vessels, fibres, &c. Such a body may well be called 
organised. 

In order to form an idea of the texture of animals, we must go 
to work as the chemist does. He divides the parts which compose 
bodies into proximate and ultimate eonstituents, and terms those 
eonstituents ultimate, or elements (elementa), which by his art he 
can separate no further into heterogeneous parts. In the same way 
we find in the textures of ‘animals proximate and ultimate con- 
stituents. Of the last, or the organic elements (elementa organica), 
we shall speak hereafter: the first question is— what are the proxi- 
mate constituents? (partes constituentes provimee). They are called 
Tissues (ele). 

BrerÂr was the founder of the science of the organic tissues in 
man, and named it General Anatomy. In the investigation of the 
tissues he had recourse to chemical reagents, to maceration and 
partial decomposition in water. He described each tissue according 
to its physical and chemical properties, its physiological pheeno- 
mena and its morbid changes. After him this science was ad- 
vanced by Mrcrer, HeusINGEr, and BÉCLARD* in the same spirit. 
Within the last ten years it has received a totally different direction 
through microscopic research. By means of it General Anatomy 
has become, for the most part, Microscopic Anatomy. Our immortal 
_LreuwernorckK, about a century and a half ago, had collected 
much material which remained almost unused; until, in our day, 
with the improvement of the compound microscope, a more general 
interest in such enquiries has been excited, and the importance of 
the knowledge of the minutest organic constituents to accurate 





! Here it may suffice to refer to the well-written and succinct manual of the last 
named author : Zlémens d'Anatomie générale (ame édit. Paris, 1827, 8vo.) 
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Physiology been gradually recognised. We cannot omit mention- 
ing the names of KRAUSE, VALENTIN, SCHWANN, HENLE in pre- 
ference to many others whom we could willingly refer to in this 
field of enquiry*. We must limit ourselves to a short survey, 
and will rather enumerate than describe the different Tissues. À 
complete description, however compressed, would demand more 
space than is consistent with the nature of this manual. 


L 


EL 


UI. 


Conjunctive Tissue (tela conjunctiva), ordinarily Cellular 
Membrane or Areolar Tissue, called also by others Formative 
Tissue, occupies almost everywhere the space between the 
different parts, and forms, according to Cuvier’s well-selected 
comparison, a kind of sponge, which has the same shape as 
the whole body which it contributes to form. By long 
boiling it is dissolved into glue. It consists of bundles of 
threads, and has no resemblance to the cellular tissue of 
plants which consists of hexagonal cells. ‘The threads are 
long, have a somewhat tortuous course and an extreme 
tenuity (about m5 millim.)?. 

Adipose Tissue (tela adiposa). Formerly this constituent 
was not distinguished from the former; it was considered. 
to be cellular tissue containing fat. But it is quite neces- 
sary to distinguish between them. This tissue consists of 
vesicles or cells, which, compared with other elementary 
parts of the animal body, are pretty large (about 5; mil- 


lim.). Fat is, with the exception of some econstituents of 


milk in the class mammalia, the only non-azotized substance 
of the animal body and, like most vegetable constituents, 
rich in Carbon. Fat, except in situations where it occurs 
as a distinct membrane, forms in the combined state a con- 
stituent of different tissues and of many animal fluids. 


Vascular Tissue (tela vascularis). Vessels are hollow cylin- — 


ders, which contain nutrient fluids that circulate through 


the body. To these belong the Lymphatics as well as the _ 


blood-vessels. The larger blood-vessels are composed of 
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1 Here too it may suffice to refer to a single work of eminence. J. HENLE, Alge- — 
meine Anatomie, Lekre von der Mischung's-und Formbestandtheilen des menschlichen 


Körpers. 


Leipzig, 1841. 8vo. 


(2? A millimeter is about half an English line, or the 24th part of an inch. ] 
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different layers: the finest vessels (called Capillaries) of a 
single uniform membrane, without fibres or other tissue, 
but in which lie round or oblong microscopic corpuscles 
(eell-nuclei). Im the larger blood-vessels, and also in the 
lymphatics, the innermost coat is formed of cells, which, 
as in the Cuticle, lie side by side, pavement-fashion. This 
coat is covered by others which present fibres partly longi- 
tudinal, partly circular. Then comes the most external 
layer of conjunctive tissue, which connects the vessels with 
the neighbouring parts. 

Nervous Tissue (tela nervea). To this belongs in the higher 
animals, the brain, the spinal cord, the ganglia and the 
nerves: inferior animals have only nerves and ganglia, 
which last take the place of the central parts of the nervous 
system. The chemical constituents of this tissue are 
Albumen and a species of Fat containing Phosphorus. 
The nerve-stems and the bundles of which they consist, 
are surrounded with coats of econjunctive tissue, called 
Neurilema: dilute muriatie acid dissolves the neurilema: 
alkalime solutions, on the contrary, cause the nervous 
medulla to disappear, the neurilema remaining alone. The 
nerves consist of fine threads, which neither subdivide, nor 
anastomose with each other. They are of very unequal 
thickness, 5... to 5 millim. and less, especially in the 
nerves of sense. Besides these threads there are found 
corpuscles with nuclei: these present themselves in the 
ganglia and in the grey substance of the brain and spinal 
cord. These ganglion-corpuscles are very dissimilar in 
form and size, mostly &.… % millim. 

Horny Tissue (tela cornea). The parts consisting of this 
tissue have neither blood-vessels nor nerves. Cuticle, nails, 
hair, feathers, horns and scales belong hereto. They lie on 
the surface of the body, whilst a covering (epithelium), resem- 
bling Cuticle, lines the inner surface of the mucous mem branes 
(as of the stomach) and also of the internal closed cavities 
and sacs, as well as of the vessels (see above, III. Vasc. 
Tis). The Cuticle, or Epidermis, consists of microscopie flat 
cells joining on to each other like a pavement, and of which 
each contains a nucleus. Water swells up the epidermis, 
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boiling leaves it unchanged, by concentrated sulphuric acid 
it is dissolved gradually, by alkalis readily. Scales, nails, 
&e., which consist of this tissue, are secreted by a highly 
vascular bed (matrix) in layers. The Zpithelium is formed 
in part, like the Epidermis, of flat cells: in other situations 
these cells are cylindrical, or conical, and stand perpen- 
dieularly, side by side, like fibres. In many situations (as 
the nasal cavities, the respiratory organs of mammalia, birds 
and reptiles, the gills of bivalve molluscs) these conical cells 
carry cilia, whose motions had been seen on the surface of 
the body of many of the lower animals by the earlier 
observers, but were distinctly recognised by PURKINJE and 
VALENTIN as a very general phenomenon of the animal 
kingdom only a few years ago. 

Oartilaginous Tissue (tela cartilaginea) is semi-transparent, 
elastie, and mostly of a bluish-white colour. On section it 
presents a very smooth surface and looks like a substance of 
uniform density. But under the microscope, small, granular, 
round or oblong corpuscles are seen in the clearer trans- 
parent principal mass. The glue which is obtained from 
cartilage by boiling differs in many respects from the glue 
of bone, and was called by Murerver, who first called atten- 
tion to the difference, Chondrine (cartilage-glue). This glue 
is also obtained from the cornea of the eye, which is com- 
posed of many thin layers or plates formed of fibres that 
cross one another in all directions. Certain yellow highly 
flexible and elastic cartilages contain numerous fibres (carti- 
lagines fibrosce): to this division belongs ew. gr. the cartilage 
of the external ear in man and mammalia. Cartilage con- 
tains two-thirds of its weight of water. Im the ash are 
found carb. soda, sulph. soda, and carb. lime as the chief 
constituents. Here belongs: 

Osseous Tissue (tela ossea). The tissue of bone is hard 
and opaque, and of a laminated structure. ‘The chief con- 
stituents are cartilage, which on boiling passes entirely into 
gelatin or common glue: and bone-earth, of which the 
quantity increases with the age. The last consists princi- 
pally of phosphate of lime, which has a great affinty with 
the colouring matter of madder, so that the bones of animals 
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fed on it acquire a red colour. Bone may be freed of its 
lime by acids (ex. gr. dilute muriatie acid). The cartilage 
which remains has in general the structure of permanent 
cartilage: the bones also, in the first period of life, corre- 
spond to cartilage, and previous to ossification (%. e. before 
the bone is hardened by the phosphate of lime) the glue 
which they contain is also Chondrine, which is precipitated 
by alum, acetic acid and the sulphate of alumina. In the 
bones are found small medullary canals communicating 
with one another (5.5 millim.) which are connected with 
the medullary cavities, or the cellular spaces in the middle 
of the bone, and give to the bone a streaky or fibrous 
appearance visible to the naked eye. These canals are 
surrounded by several layers, which lie ineluded between 
the other layers or plates that, in the flat bones, are arranged 
in the direction of their surface, and in the long bones in a 
eireular form round their internal medullary cavity. These 
medullary canals contain fat and minute blood-vessels. 
Between the layers are found mieroscopically small oval 
corpuscles, resembling cartilage-corpuscles, and from which 
extremely fine tubules, partly branching, proceed. These 
parts, when treated with acids, become quite transparent, 
and their granular content is consequently bone-earth. 

Muscular Tissue (tela muscularis). Muscles consist of 
bundles of fibres: the primitive bundles, which consist of 
some hundreds of fibres, are by means of eonjunctive tissue 
(cellular tissue) collected into larger bundles, and these again 
into still larger. Muscular tissue belongs to the albuminous 
substances. Flesh becomes harder by boiling: on cooling 
the decoction becomes gelatinous from the glue into which 
the cellular tissue has been changed. If finely-divided 
flesh be pressed, a red acid fluid is obtained, which contains 
albumen, the colouring matter of blood, lactic acid, salts, 
and ozmazom. The red colour of muscles (in animals that 
breathe by lungs) is heightened by exposure to lieht; some 
ascribe this solely to the blood. It is not a common 
character of this tissue: in fishes the flesh is white: the 
muscles of many articulata are brownish, yellow, or light 
red. Muscles are distinguished into two kinds. There are 
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muscles with varicose structure of the primitive fibres, and 
fine transverse stripes of the primitive bundles. This is 
the structure of the muscles of voluntary motion amongst 
vertebrate and articulate animals, and of the muscles of the 
heart. These fibres are very fine, 7 millim. and less, and 
are amongst the finest parts of the animal organism. Other 
muscles consist of coarser fibres zz millim. which are 
not joïinted or varicose, and which correspond to the primi- 
tive bundles of the former. In these therefore no transverse 
stripes are seen. To these belong the muscular fibres of the 
intestinal canal, also the red fibres of the muscular stomach 
of birds. Usually these muscles of organic hfe have a 
pale and somewhat yellow colour. Muscular tissue has the 
property of contracting, upon the application of a stimulus, 
in the direction of its fibres. This irritability (úrritabilitas) 
is a vital property, and is distinct from the elastic contrac- 
tility, which other parts of the body retain even after death. 
Elastic Tissue (tela elastica). This tissue has much resem- 
blance to conjunctive tissue, and holds, as it were, an inter- 
mediate position between it and muscular tissue. ‘The fibres 
are of unequal size (%… 2; millim.) and have a serpentine 
course: they divide frequently and unite at many points with 
branches from other fibres, whence a reticulate distribution 
arises. The colour of this tissue is yellow: it retains its 
elasticity unaltered by keeping in spirit of wine, or by 
boiling for several days. After long boiling it gives a small 
quantity of a peculiar glue which in some points agrees with 
cartilage-glue. The cervical ligament of mammals is com- 
posed of this tissue: also in arteries a layer of elastic fibres 
lies between the circular fibrous coat and the external coat 
of cellular tissue: in large trunks this layer may be clearly 
distinguished as a continuous membrane. The yellow 
ligaments on the arches of the vertebree, and the ligaments 
of the trachea, also consist of elastic tissue. But not merely 
as separate ligaments or membranes, but also mingled with 
other tissues, elastic fibres are met with in different situa- 
tions, as for instance, in serous membranes and in skin. 


We have here spoken only of those tissues which oeeur most 
generally. We have not noticed Dental Tissue because, whilst we 
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treat of the entire animal kingdom, it occurs only partially. Other 
tissues, which ordinarily receive special notification, may be re- 
duced to one or other of the foregoing. Tendinous Tissue belongs 
to Conjunctive Tissue, as does that of Skin proper (corium): to this 
also belongs in part Mucous Tissue (in the intestinal canal, &c.) 
The Serous Membranes merit a special mention. They serve to 
line cavities in the interior of the body, and ordinarily form sacs 
which are closed on every side. They, too, belong to Conjunctive 
Tissue, and are smooth only on their free surface, which is covered 
with an epithelium. This smooth surface secretes a serous fluid. 
We cannot admit a proper Glandular Tissue (tela glandulosa), as 
most authors do. Under the term Gland Anatomists arrange very 
different parts, of which the consideration belongs to special and 
descriptive Anatomy. Lymph-glands (glandul lymphaticee s. con- 
globate) which are found only in higher animals, are round or 
oblong bodies of different size, in which one or more lymphatics are 
distributed; these tortuous branches are again collected into larger 
vessels, which pass out on the opposite side of the gland, to pursue 
their course onward: numerous blood-vessels, whose fineness ex- 
ceeds that of the lymphatics, surround all these branches. Consc- 
quently lymph-glands are only vascular networks, and may be put 
on a level with the so-called Retia Mirabilia of the blood-vessels. 
In the class of Glands, moreover, are reckoned different parts of 
the animal body which, apart from their coverings, consist of con- 
junctive tissue, blood-vessels and nerves, and for the most part have 
an internal closed cavity which is filled with a granular fluid. 
Such are the Supra-renal Capsules, the Thyroïd gland, the Spleen, 
the Thymus gland. These are the parts which HeEUSINGER com- 
prises under the name of parenchymatous tissue— under which, 
however, he also classes other parts, as the Lymphaties and the 
Ovaries. Other authors style these parts Blood-glands (\gang/ia 
sangwineo-vasculosa), comparing them with the lymph-glands (gan- 
glia Uymphatico-vasculosa); but since these parts are not distin- 
guished from others by their blood-vessels, the comparison. is arbi- 
trary. Finally, in a more special manner, the term gland is applied 
to those parts of the animal body which secrete a fluid that does not 
return into the eurrent of the blood. These, in addition to lym- 
phatics blood-vessels nerves and conjunctive tissue, have an efferent 
canal (ductus excretorius) formed of mucous membrane, for the 
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passage of the secreted fluid, which is conveyed into the intestinal 
canal or to the surface of the body. This efferent canal receives, 
‘like an arterial trunk, the finer canals which effect the secretion, 
and which are covered with epithelium. To such belong the 
kidneys, the liver, the salivary glands, &ec. 

From what has been said, it is obvious that we cannot adopt 
that division of the Tissues which an esteemed writer! has pro- 

osed: into simple, constituent, and compound tissues. Doubtless 
every muscle contains nerves and blood-vessels, but nerves and 
blood-vessels are not on that account econstituents of muscular 
tissue. According to our view, every tissue is simple, but it may, 
either by itself, form special parts, or only in combination with 
other parts. The corneous tissue is the only one which comes 
under the first head: all other tissues form this or that part, only 
in combination with one another: nervous tissue, for instance, does 
not by itself form a nerve, but only in combination with conjunc- 
tive tissue and blood-vessels. Some of these compound tissues are 
distributed generally throughout the whole body, others are limited 
to certain parts. To the generally distributed belong conjunctive 
tissue, vascular tissue, and nervous tissue: the other tissues are 
appropriated to determinate parts of the body and have a greater 
self-subsistence, as cartilage tissue, muscular tissue, elastic tissue. 
This was the division formerly adopted by BrcmÂr. Other di- 
visions of the tissues, founded on chemical research, as into gelati- 
nous and albuminous tissues, may have their use in Physiology, but 
are not to be considered as anatomical divisions. 

The above tissues, then, build up the proximate organic con- 
stituents of the animal body. Formerly, when less weight was 
allowed to microscopic enquiry in general anatomy, the ultimate 
organie constìtuents in these tissues were neglected: but now their 
description forms a part of the deseription of the tissues themselves. 
In this way we have learnt to recognise in conjunctive tissue, in 
nerves, in muscles, &c. fibres as the ultimate elements of microscopic 
analysis: in cartilage, round or oblong eorpuscles: in eorneous and 
adipose tissues, cells. It may be asked, whether these organic elements 
can be deduced from one another ; or, in other words, whether all the 


1E. H. WeBer in the 4th edition of F. HiLDpEBRANDT'S Handbuch der Anatomie 
des Menschen revised by him. Braunschweig, 1830. 8, s. 169—178. 
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tissues proceed originally from homogeneous elements. FONTANA, 
and afterwards TREVIRANUS, busied themselves with this enquiry : 
TrrvrraNus believed that he was borne out in adopting a sameness 
of organic elements in all parts of the animal body, viz. globules 
and thin cylinders (elementary or primitive cylinders)! According 
to others, these cylinders were by no means primitive, but consisted 
of globules arranged in a row: so that only globules, or round 
vesicles, remained for the elementary partieles out of which, in fine 
all the animal tissues were composed and formed. Subseqnd 
enquiries proved, as indeed had been already surmised, that these - 
vesicles were due merely to optical illusion? Every one, who in- 
vestigates the tissues with the excellent microscopes of the present 
time, will easily convince himself, that such parts no where exist 
as ultimate elements of organic animal matter. 

Within the last few years, since regard has been paid in the 
investigation of the tissues to their origin and to their development, 
the problem has received quite a different treatment. That the 
tissues consist of different elementary parts, fibres, granules, cells, 
is plain from what has been said above; but it is another question 
whether these parts did not originally proceed from some common 
fundamental form, of which they are subsequent developments and 
modifications. Much had been already effected by scattered obser- 
vatious, but to SCHWANN is the distinction due of having esta- 
blished the original cellular structure of the different tissues, and, at 
the same time, the great similarity between the microscopie struc- 
ture of Plants and Animals, of which Durrocuer and RAsparr 
had already a general notion?: our limits do not allow us to pro- 
pound his views, to which the name of Cel/- Theory has been given, 
in detail. We will give an outline of them, in a few words, with 
a notice of the modifications which, from later researches, they 
would seem to require. 

The first elements of organic beings are cells. They have their 
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1 See Vermischte Schriften anatomischen und physiologischen Inhalts von G. R. und 
L. C. TrEvrRANUS. 4to. r. Göttingen, 1816. s. 117—r144. Ucher die organische Elemente 
der thiereschen Körper. 
3 Miune Epwarps. Recherches microscopiques sur la structure intime des tissus 
organigques des Animaux. Annales des Se. natur. IX. 18 26, p. 362—394. Pl. 50. 
3 Mikroskopische Untersuchungen über die L lebereinstimmung in der Struktur und 
dem Wachsthum der Thiere und Pflanzen von DR Tr. Sonwans. Berlin, 1839. 8vo. 
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origin in a formless matter (Cytoblastema, germ-substance of cells); 
what afterwards remains of this substance may be distinguished as 
Intercellular substance (substantia intercellularis). The cells are 
vesicles, and consist of a fine membrane which encloses a fluid often 
containing granules. For the most part these cells have a so-called 
nucleus, a small dark-coloured corpusele, lying on the wall of the 
cell, In this nucleus a round spot has been distinguished and 
termed nucleolus. The formation of these cells seems to proceed not 
always in the same manner. According to SCHWANN a nucleolus 
arises first, round this a nucleus is formed as its envelope, by the 
aggregation of granules in the fluid germ-substance: at a slight 
distance from this nucleus there coagulates, as it were, a thin mem- 
brane, the Cell-wall, which at first is raised, like a watch-glass, on 
one side of the nucleus, and afterwards encloses it all round. On 
Ehis account the nucleus is considered to be the germ of the cell 
(Oytoblastus); when the cell is formed, the nucleus, according to 
ScHwANN, has discharged its office: it is detached and disappears. 
The researches of Herre! have shewn that such is not universally 
the case, but that in fibrous tissues formed from cells, the cell- 
nucleus is changed into peculiar fibres. 

Cells when once formed are multiplied by fission, or by the 
formation of new cells within those already formed. ‘The parts 
then of those tissues, with which we have become acquainted 
above, are either cells or fibres which have been formed from cells. 
(1) In some tissues the cells, which have been plainly isolated, are 
present as elements at a later period, as in adipose tissue and 
cuticle; (2) in other tissues the walls of the cells become thick- 
ened, and coalesce with one another and with the intercellular sub- 


stance, whilst the cavities remain separate, as in cartilage; (3) in_ 


others, again, the cavities coalesce, whilst the walls of the cells 
that mutually touch, are destroyed or absorbed. Finally, other 
tiles, still, exhibit as elementary parts little plates without 
cavities, which may probably have existed at an earlier period. 
These either join one another in a plane, or range themselves 
lengthwise in a row, as in the fibres of organie muscles and of 
Conjunctive Tissue. Other fibres may, according to HeNre, be con- 
sidered as compound cells, #%e. those whose nucleus was originally 
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a cell that has become enclosed by a wall or envelope of later forma- 
tion. Muscles, according to SCHWANN, consist at first of nucleated 
cells which range themselves in a row; the nuclei adhere to the wall, 
and within the tube (of the primitive bundle) are formed the proper 
primitive fibres. According to VALENTIN and HeNLe, on the other 
hand, the primitive fibres are arranged around the row of cells 
which occupies the middle of the primitive bundle, and the external 
covering of this bundle is a sheath formed afterwards. But these 
and other diverging views we cannot here develope more minutely. 

If onee the fundamental truth of ScHwaANN’s doctrine be ac- 
cepted, that cells are the original form of animal and vegetable 
tissues, then is it of subordinate importance whether this or that 
view in the case of particular tissues be adopted, and we may sup- 
pose, as, for example, in parts which are formed of plates in which 
there is no distinction of wall and cavity, that the cells have not 
been perfectly formed from the amorphous blastema, but were 
joined together before they possessed a cavity !, 

We must here add a word concerning the blood-corpuscles. They 
are flat vesicles, filled with the colouring matter of the blood: 
having in mammalia a round, in birds, reptiles, and most fishes, an 
oval outline. In man, the mean diameter is about ze millim. In 
reptiles, especially in those without scales, they are larger. In the 
frog, for instance, they have the length of three and the breadth of 
two human blood-corpuscles. Here a nucleus is present, of which the 
existence in mammalia is doubted by some writers. The blood- 
corpuscles, therefore, are cells: and we may consider the fluid, so 
rich in albumen and fibrin, in which they swim and with which, 
during life, they circulate (/iguor sanguinis), as a liquid intercellular 
substance of the blood-cells. 





ie. 
The Vital Functions of Animals. 


In order to complete the general idea which we ought to form 
of the animal body, we must not stop at the membranes, but must 
also look at the structure of the principal organs. We unite organs 
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and functions in our rapid sketch: and hasten to place before our 
readers a view of the whole. 


The functions performed by animals may be brought into two 


chief classes. One class comprises the vegetative, the other the 
animal functions. The first are sO called because they occur 
equally in plants, and are also, on that account, called organie 
functions. The last are peculiar to animals, and therefore are 
called animal functions. 

To the organic functions belong Nutrition in the widest sense, 
and Propagation. To nutrition belong three systems: namely, that 
of Circulation, that of Assimilation, and that of Secretion. Respi- 
ration is a part of the system of secretion: for the object of respi- 
ration, like that of secretion, is the elimination of effete matter, its 
volatilization, or its separation in a more fixed form: and both, in 
this way, support that unceasing interchange of matter by which 
the circle of vital pheenomena is characterised. 

By means of these functions, which together are comprehended 
by the name of Nutrition, the life of the individual is secured and 
provided for, Other functions have reference to the life of the 
species, and ensure its existence after the death of the individual. 
These functions constitute Propagation, of which a part are dis- 
charged by the male individual, viz. the secretion of the impreg- 
nating fluid (semen), and its conveyance to germs capable ot 
development. These germs are prepared and protected by the 
female individual, and on the union of these functions depends the 
being of the Embryo, the development of which is the final purpose 
of propagation. 

To the animal functions also belong three systems: viz. the 
nervous system, that of the organs of sense, and that of the organs 
of motion. E 

The food, when solid, is comminuted by means of the jaws and 
teeth, or, when fluid, is imbibed. It is then eonveyed into the in- 
testinal canal, which ordinarily has an expansion called the stomach. 
Here and at other parts of the intestinal canal different solvent 


fluids are secreted for assisting the conversion of the food. The 


nutrient part of the food is thus separated from the rest and taken 
up by the surface of the inner wall of the canal eonsistine of 


formative tissue: the remainder is rejected as unfit for the support 
of the creature. 
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The tube in which this first process of nutrition is effected, is a 
continuation of the skin. In some very simple animals, where the 
whole body is composed of a homogeneous mass (ex. gr. in Polyps) 
there is properly no special intestinal canal. The body is simply 
excavated, and the internal surface has the same structure as the 
external, Such creatures may be turned inside out, like the finger 
of a glove, without dying in consequence: nutrition can proceed 
undisturbed. Such animals are entirely intestinal canal, independ- 
ently vital stomachs. The external skin also corresponds in {unc- 
tion with the surface of the canal. The skin has the function of 
Imbibition, which may be compared with absorption by the intesti- 
nal tube: and on the entire internal surface of the intestinal canal 
there is evaporation, which corresponds to that of the skin, and 
with the diminution of this increases. 

In some very simple kinds of animal there is in the intestinal 
canal only a single opening, which allows the food to enter and 
the refuse to escape. In the rest the two openings are separate. 

The Chyle, or nutrient juice which has been produced by 
digestion, is in many animals immediately poured into the forma- 
tive tissue of the entire body, and so serves for the nutrition of the 
different parts. In others it is mixed with a nutrient fluid of higher 
rank, the blood, which circulates in a system of vessels; this 
motion is called Crculation. The vessels which carry the blood 
towards the parts are called Arteries » those which carry back the 
blood from the parts towards the center of the circulation are called 
Veins. This motion is ordinarily assisted and regulated by one or 
more muscular organs, called Heart. But the chyle is not sufficient 
to renew the venous blood and render it fit for the nutrition of the 
parts. It must be brought in contact with atmospheric air, and so 
be submitted to change before passing into the arterial stream. 
This function is called Respiration, and the mechanism for it is in 
different creatures so variously contrived, that it is often difficult to 
harmonise such variety with the poverty of our language, accus- 
tomed to include every form under Gills and Lungs. In the case 
of Lungs, the medium that serves for respiration, mostly air, pene- 
trates the cavities whose external surface is bathed with blood. In 
the case of Gills, the medium, here mostly water, does not pene- 
trate within the tissue, but only bathes the surface on which the 
blood-vessels are spread out. Gills have very different forms, as of 
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Plates, Leaves, Threads, Twigs, &e. Many simple and imperfect 
animals breathe by means of the skin. Others, which have either 
no circulation, or none that is perceptible, have Air-Canals, i.e. 
such respiratory organs as Convey the air through the entire body 
to the nutrient fluid. 

The nutrient fluid which has thus been separated from the food 
and changed by means of respiration, is now fit for the nutrition 
of the parts. How that nutrition is effected, so that every part 
receives from the common fluid that which is requisite for its 
support, is not known. Here we can only eonjecture: and if any 
one chooses to call it a chemical affinity he is at liberty to do so, 
if he merely means that he is contemplating living creatures whose 
organism has a determinate chemical composition, and so does not 
forget that he has given a name to the process, but has not ex- 
plained it. 

Besides the glands which separate from the blood fluids for the 
internal economy, as the Laver, &ec., there are others which separate 
constituents that must quit the blood in order that it may become 
more pure, or in order that the due proportion of its constituents 
may be preserved. Thus the kidneys secrete urine, the skin watery 
vapour, &c. Sometimes a secretion is a means of defence, as is the 
case with the Ink of the Cuttle-fish, and with the offensive exhala- 
tions of many animals, which thus repel their enemies or are avoided 
by them. Rightly to estimate all these secretions we must never 
forget that an animal is a whole, and that the secretion of this or 
that fruid, though it may be performed by an individual organ, is 
still under the control of all the other organs, and of life, which 
combines them all. 

Propagation, which also belongs to the vegetative life, has the 
following organs for its instruments: the ovary (ovardum), by which 
we understand the site and the eoverings of the eggs and the eggs 
themselves, conjointly ; the oviduct (oviductus) or the tube, through 
whieh the eggs, that have been detached from the ovary, pass 
onwards: the uterus, a residence for the eggs during their develop- 
ment, and the vagina along which they pass to leave the body of 
the mother. In the case of two sexes, the male (by means of 
glands named testiculi) secretes the seed (sperma) which fertilizes 
the germs, and effects their development. Penis is the name of the 
part, which, in some animals, conducts the seed into the vagina of 
the female. 
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With respect to the animal life—a perfect sensation appears to 
be possible only through a Nervous System. This nervous system, 
in the higher, or more perfect animals, consists principally of the 
brain and the spinal cord. The larger the mass of the brain is in 
proportion to the nerves, the more perfect appears to be the develop- 
ment of the intelligence and mental faculties of the animal—a law 
that was first discovered by the celebrated SceMmMERING. Im pro- 
portion as we descend to the lower animals, the nervous masses are 
more dispersed and removed from one another, and in the lowest 
families of the animal kingdom no traces of a special nervous 
system remain. 

The Head is that part of the body which includes the brain and 
the chief organs of sense. There are five senses, of which Touch 
(factus) appears to be the most widely diffused through the whole 
animal kingdom. ‘The seat of touch is the skin, the general 
covering of the body, which is everywhere interwoven with nerves. 
The nerves of the skin are lost, with their little twigs, in its 
middlemost and very dense layer. The ends of the euticular nerves 
are covered and protected by the cuticle, and in many places by 
other external insensible parts, as scales, hair, &e. In the organ of 
Taste, the twigs of the nerves of taste pass into the soft papillee of 
the tongue, and end there. The twigs of the Olfactory Nerve are 
spread out upon a mucous membrane (the membrana Schneideriana): 
the continuation of the medulla of the Optic Nerve forms the Retina, 
which Physiologists determine to be the seat of vision. Lastly, the 
most simple form of the Auditory organ is that of a sac filled with 
fluid, in which there float, as it were, the soft and delicate termina- 
tions of the auditory nerve. From all this it appears, that the 
general form (typus) of an organ of sense is to be sought for in a 
nerve whose terminations form a delicate mass suited to the recep- 
tion of external impressions. But in each particular organ of sense 
the proper nerve of sense is only capable of a determinate action. 
The auditory nerve is only susceptible of sound, or rather, every 
stimulus which affects it is perceived only as sound: the optic 
nerve recognises no other impressions than those of light. Such, 
at least, is the case with man and the higher animals: and one 
organ of sense can never supply the proper office of another. Im- 
pressions are conveyed, by means of the nerves, to the brain or any 
other nervous center. 
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Thus nerves are the messengers by which the mind receives 
information of the external world (nuntit rerum). 

But the nerves are equally the ministers of the will, which by 
their assistance is able to act upon the muscles. By Muscles are 
understood those active organs of motion (organa motus activa) 
which are fixed to other parts, as their point of resistance, and 
these last are called passive organs of motion (organa motus passiva). 
The harder fibres, which serve for the insertion of muscles, form 
Tendons, of which the colour in animals with red flesh, as in man, 
is white. In many animals the muscles are inserted into the skin, 
or into certain hard portions of the skin, as in Insects, whose hard 
and often horny coverings supply the place of a skeleton in that 
respect. A skeleton is, properly, a connected whole of internal 
passive organs of motion — cartilaginous or bony, and these serve 
not only for motion, but moreover, and indeed especially, for the 
protection of the most important parts of the nervous system, the 
Brain and Spinal Cord. The skull (for the protection of the Brain) 
and the Vertebral Column (which eneloses the Spinal Cord) must 
therefore be considered as the principal parts of the skeleton, of 
which ribs and limbs are only appendages: in this simple condi- 
tion is the skeleton met with in the Larva, for example, of the 
Frog. 





Development of Animals. 


How the expression imperfect Animal ós to be understood. 


We have attempted to give a general idea of the organs which 
compose the animal body. But these organs are by no means 
found in all animals. Only in the more perfect animals is the 
structure thus complicated. When from these we descend in the 
animal scale, we perceive in the long series one instrument after 
another gradually decrease in magnitude and development, and at 
last entirely disappear. In Polyps (kydre) nothing remains but 
the Intestinal Canal. The entire animal forms a blind sac com- 


posed of a single tissue, and all the vital functions which it 


performs are effected through one and the same gelatinous mass. 
Finally, in some Infusories we no longer perceive even an intestinal 
canal— nothing remains but an homogeneous gelatinous body, whose 
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surface appears to discharge the functions of absorption and nu- 
trition. 

A gradual course of development, similar to that observed in 
the animal series, is also pursued by the embryo of the more 
perfect animals. The whole Life is Metamorphosis; and there are 
animals in which the change of form is so great and so remarkable, 
that it does not escape even the eye of the multitude. Thus, for 
instance, a Caterpillar is changed into a Butterfly : a creeping, dull, 
voracious creature into one that flies and runs, and scarcely takes 
any food. In the same way the metamorphoses of Frogs are 
notorious. But there are other animals whose metamorphoses do 
not occur in so striking a manner, but are principally limited to the 
earliest periods of life. Hvery animgl is slowly developed, and 
becomes more perfect as new organs are added to those already 
present. But this idea must not be so apprehended as if a Mam- 
mal, for instance, had been at first an Infusory, then a Polyp, a 
Medusa, afterwards an Insect, a Fish, a Bird, &c., as some express 
themselves! This would be as extravagant as it is unfounded : 
but properly, as we conceive, many moderns assume that all the 
organs in different periods of life do pass through a development 
and metamorphosis, and that the structure of a perfect animal, in 
its foetal state, is more simple, and corresponds with that of the 
lower animals of the same Type to which itself belongs. Thus the 
first rudiments of all vertebrate animals are similar, and the history 
of the development of the Chiek may illustrate that of Mammals in 
the first periods. ‘This is more than a phrase without proof: rather 
is it the result of very numerous observations—for instance, those 
on the Brain and the Heart in the human embryo—and we shall 
find it confirmed by frequent instances in the course of the present 
work. 

We have already on various oecasions made use of the terms 
“imperfect’ and ‘perfect’ animals, and shall have to use them 
often. But since every animal is perfect in its kind, the term 
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1 How this gradual progress of the embryo through the different gradations of the 
animal kingdom is to be understood cannot here be further particularized. Compare 
hereon C, F. KreLMEYER, Ueber die Verhältnisse der organischen Krüfte unter einander 
in der Reihe der verschiedenen Organdsationen. Tubingen, 1814. Svo. s. 38. The differ- 
ent works of CARUS, TIEDEMANN and J. F. MrcKeEL supply many examples of the 
application of this position. 
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requires some explanation. By perfect animals we understand those 
that, in the number and importance of their functions, and in the 
complicated structure of their organs, make an approach to Man: 
whilst those are called “imperfect’ whose simple organisation, and 
less numerous functions, remove them from that perfection of which 
Man supplies the pattern. In this sense, as 1 conceive, the expres- 
sion may be well defended. ARISTOTLE says that in all othef things 
we must proceed just as we do in the investigation of coins, com- 
paring them individually with those which are best known to us: 
but man is necessarily the best known to us of all animals! Let it 
be added, that Man is in fact the center of organisation to which 
the animals, like rays, may be considered to converge—and so is the 
union of what is most perfect and most beautiful in them all?. 
Hence animals which have a resemblance to man are, not without 
reason, styled perfect. 





On the art of Classifying (Laxinomia). 


Such conceptions become still clearer by unfolding the art of 
Classifying. Classification and systematic division are indispensable 
in Natural History. How innumerable are the species of animals 
which are scattered over the surface of the earth! Each of these 
species has its country, its determinate form, its peculiar properties. 
How shall we attain to all this knowledge: how shall we turn 
to account the observations of earlier writers, how learn to what 
species they refer? how can we, in fine, communicate our own 
observations to others, unless we make use of a classification ? 
Classifications then are as old as the study of Natural History, and 
their difference is to be sought in their more or less scientific found- 
ation and plan.— By means of its systematic arrangement the study 
of Natural History obtains a more extensive influence upon our 
entire scientific cultivation, and in this respect it cannot be suffi- 
ciently recommended to young persons, in order that they may 





1®Oomep yòp voulopara mpòs TÒ aùroîs Ekaarov yvwpuuwTaTov Öoxtud{ouow, oúrw Òh 
kaì év roîs äN\ous. ‘O ' dvOpwrmos TÔv hwv yvopuwrarov hup E£ dvdykns éoriv. 

2 See J. G. HERDERS Ideen zur Philosophie der Geschichte der Menschen. Carlsruhe, 
1794. 1 Thbl. s. roo— 108. 
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accustom themselves to strict order in all their other branches of 
study. 

The foundation of all Zoological division is the Species. By this 
is understood the assemblage of all the individuals which have more 
eonformity to each other, than to other similar creatures; which, by 
means of mutual impregnation, can generate prolifie individuals and 
propagate themselves by generation, so that it can be inferred from 
analogy that they all sprung from a single pair. By specifie cha- 
racter is understood the collection of all the characteristics which 
are shewn to be permanent. Those characteristies, on the other 
hand, by which different individuals of a species vary amongst 
themselves, and which are attributable to deviation from species, are 
called warzeties. 

The causes of varieties consist in the influence of external cir- 
eumstances, and in the mixture of other similar species. Differences 
from this last cause are called Hybrids. The form is here a com- 
bination of the two parents. 

Such Hybrids appear to be limited, fabulous stories apart, to 
those species which have great mutual resemblance. They are in 
general not prolifie—not able to continue their race. They occur 
therefore, beyond doubt, in a state of nature extremely rarely, and 
are rather the consequence of the constrained state of servitude in 
which our domestic animals exist. This cause therefore is not of a 
kind to disturb the regular course of nature and to endanger the pre- 
servation of the species. On the other hand, varieties produced by 
the influence of external circumstances, by climate, difference of food 
and mode of life, are able to engender young that are prolific. But 
they do not suggest any doubt that we ought, perchance, to receive 
them for species. It must moreover be remarked, that those varieties 
of ordinary species which on account of the pliancy of their organi- 
sation and their tenaciousness of life are able to live in every climate, 
and appear, for the most part, to have followed man over the entire 
surface of the earth, are the most striking and the most numerous. 

By Genus is understood a second group formed by the union of 
like species, as the species was formed by that of like individuals. 
Species which in general have a striking resemblance in their orga- 
nisation, form a genus. The idea of genus is so natural that we 
meet with traces of it even in the language of children. Still all 
genera are not natural. Manv of them have been formed upon some 
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resemblances of species in one or another characteristic arbitrarily 
selected in disregard of the general impression of the external form, 
and in neglect of the precept of the immortal Linnzeus that * Charac- 
ter does not make Genus!” When a species deviates very much 
from all the others, even from those most resem bling it, then a sepa- 
rate genus must be made of it. Hence there are genera which con- 
tain only a single species. The characters of a genus must be 
common to all the species contained in it, and can only be drawn 
from a comparative study of all those species. 

This is the place to say a word concerning the Nomenclature of 
animals. LiNNmus was the first who gave to every object in 
nature a double name: thus the Lion, for instance, is termed #elis 
Leo, the Dog Canis fumiliaris. The first of the two names (felis, 
canis) is that of the genus, and therefore common (nomen generieum) 
to all the species which belong to that genus. It must be a noun 
substantive. Different rules have been laid down for the formation 
of names: but to expound thiem would lead us too far away. Of late 
years, after the example of the Botanists, the names of persons have 
been adopted for the generic name, as Bonellia, Boltenia, Dorthesta, 
Desoria ; but this is much more usual in botany. The second name 
is the specifie name, as Leo, familiaris ; it is either a substantive or 
an adjective, and in the latter case must agree in gender with the 
generie name. By itself it has no meaning, and indicates nothing 
until joined with the generic name? This double name has thus 
an intimate connexion with the Idea of Genus. 

Genera again, after a similar manner, are grouped together and 
formed into Orders, and these again into Classes. We may 
reverse the proposition and say that the Animal Kingdom is first 
divided into Classes, then into Orders and Genera, which last 
contain the Species. 

We have now been taught to recognise the chief divisions. 
An arrangement which teaches us to find with ease the names of 
animals is called a System» which, according to Cuvier's apt com- 
parison, is a dictionary, but with this difference, that here the 





1 “Character non facit genus.” 
2 It is the same with the family names and the preenomens of persons. The first 
indicate a family, the last acquaints us with a particular subject of the family : only 


their order is reversed: i.e. the baptismal name is placed first, and after it the family 
name, 
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properties serve us for finding out the name, whereas in ordinary 
dietionaries the known name serves to acquaint us with the pro- 
perties. That a system may serve its purpose, and supply an easy 
means of finding the name, it must be artificial, i.e. it must be 
taken from a single system of organs and their differences. The 
characters should be easy to find out, and be borrowed from ex- 
ternal parts. An example of such an artificial system is the 
sexual system of Linnceus. In the animal kingdom we have no 
such artificial system: most of the systems are mixed; neither 
entirely artificial nor entirely natural. 

For there is yet another kind of systems, called Natural systems 
(Method): of which the chief object is, not so much to find the 
names readily, as to unite in an unconstrained manner those 
natural products which, in the greatest number of respects, corre- 
spond. They are founded, not on a single organ or system of 
organs, but on the whole structure. If an object be seen only on 
one side, on the north or south, east or west, just so many partial 
representations of it will be obtained as there are points of view : 
but he only who observes it in all directions is able to form a 
judgment of its nature and being. This is the advantage of a 
natural method over artificial systems: it does not forget the center 
in the eireumference, but comprising all the parts and properties 
of animals in its estimate, it allots to them a place in the arrange- 
ment according to their structure and to the importance which 
belongs to them in the economy of nature, and so combines them 
in a great organic whole! 

A perfectly natural classification has not yet been discovered : 
but we must continue to search after it, and to collect its scattered 
fragments. It is, according to LinNzeus, the first object and the 
last of the hopes of the Botanist: it ought to be no less so of the 
Zoologist?. We please ourselves with the reflexion that we have 
approached nearer to this goal, now that men, especially in our 
century, have begun to investigate the internal structure of animals 
with the same curiosity and the same zeal with which, in the last 
‚ century, after the example of LinNmus chiefly, they studied the 





1 See J. Sprx, Geschichte und Beurtheilung aller Systeme in der Zoologie. N ürnberg, 
ISrr. 8vo, 8. 8—rr. 
2 Philosophia botanica, S 77. 
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external form. Even LINNaus himself has declared that a natural 
classification of animals is indicated by their internal structure’. 
But if this natural system were quite perfect, it would not merely 
be a register of animals or a large lexicon, but a true image of the 
animal kingdom and a short survey of the entire science. The 
more nearly the science approaches this end, the greater will be its 
perfection. 

We must here, in few words, mention some of the systems 
which have been proposed in Zoology. 

Animals may be divided into Classes in different ways, and the 
differences amongst individual zoological systems are very remark- 
able. AmistorLe divided animals into those that have blood 
(&vauga) and those that have not blood (&varpa), and distributed these 
two chief divisions into lesser ones. Priny founded his division 
upon the different elements in which animals reside, and distin- 
guished these as Terrestrial, Aquatic, and Volatile animals. It 
would carry us too far from our object to enter more fully into 
these and other early attempts at classification. But we must not 
omit to notice the system of LiNNmus, who threw a new light on 
every department of Natural History? 

In his primary division of animals LINN@Us was a fol- 
lower of ArisTOrLE: he named however those animals which 
AristorLE called bloodless, white-blooded: whilst of the rest the 
blood is red. The basis of his further division is taken from the 
Circulation of the Blood. Here follows a sketch of his system. 


Heart with 2 ventricles and ( viviparous...... 1. Mammalia. 
2 auricles ; warm, red blood | Oviparous ...... IT. Buds. 

Heart with r ventricle and ‚ with lungs ..... III. Amphibia. 
1 auricle ; cold, red blood { withegills IV. Mishes. 

Heart with 1 ventricle, no < with antenne.... V. Znsects. 
auricle ; cold, white blood i with tentacula ... VL. Worms. 





1 & Divisio naturalis ab interna structura indicatur.” System. Natur. 
Tom. 1. p. 19. Ed. XI > 

2 CAROLUS LINNUS, born at Stenbrohult in Southern Sweden, 1707, died 1778. 
Comp. on his momentous life RICHARD PULTENEY, A general view of the Writings of 
Linneus, and edit. London, 1781. D. H. Srover’s Leben des Rätters Carl von Linné, 
2 Thle. 8. Hamburg, 1792. Egenhändiga Anteckningar af CARL LINNEUS om sig 
gjelf, med anmerkningar och tilläg. Upsala, 1823. 4to. (this is translated into German: 
C. voN LINNE ber sich selbst, &e.) Tke first edition of his Systema Nature appeared 
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Thus Linngus adopts six classes, of which the differences, 
though founded on internal structure, have still reference to the 
function of a part which is by no means common to all animals. 
The number of LINNmeus’ Insects and Worms that have no heart 
at all, is in fact at least as great as the number of those in which 
it is present. The so-called Zoophytes, and the Intestinal Worms, 
have no heart: in many animals vessels are already present before 
a heart can be found: insects which undergo metamorphosis have 
only a doubtful rudiment of a heart (the so-called dorsal vessel). 
The physiological importance of the heart is consequently not of 
that kind that it should be considered indispensable in the animal 
economy, as appears to be tacitly assumed in this arrangement. 
Moreover, in Amphibia the heart is provided not with one auricle 
only, but with two, and many of the Worms have not merely a 
ventricle, but also an auriele. Still the first four classes are so 
truly characterised and so firmly founded in nature, that we may 
well wonder that they were not in all times recognised, and not 
earlier formed, That clear and accurate insight which charms 
every one, and that simplicity to which all flatter themselves they 
can attain in their own province, are the true characteristies of 
genius. LiNNmus was less happy in his two last classes, as we 
will shew more particularly. Moreover, it is not commendable 
that the division is founded upon a single organ or system of 
organs, as, for instance, those of circulation. In this way, indeed, 
artificial divisions may be obtained, but not a natural method. 
(See above, p. 29.) 

The arrangement of LiNNsus, in these last times, has under- 
gone various alterations, when men began, after the example of 
CaMrPer, Parras, Porr, and others, to investigate the internal struc- 
ture of animals: in which investigation Cuvrer!, the first anato- 
mist of our age, by his ineomparable achievements was especially 





at Leyden in large folio-in 1735: it consists of three tables, each containing one of the 
three kingdoms of nature with some notices appended. He begins with the Mineral 
Kingdom and ends with the Animal Kingdom. " 

1 GroRGE LEoPorp CurÉrieN FREDERIC DAGOBERT Cuvier, b. at Montbéliard 
24 Aug. 1769, d. at Paris 13 May 1832. See my biography of this celebrated contem- 
porary in the Bijdragen tot de Natuurkundige Wetenschappen, vitgegeven door H. C. 
VAN Harz, W. Vroriok, en G.J. Murper. vi. 1832. Pp. 298—333. Very important 
for the history of CUvreR’S education are the letters addressed by him to C. H. Prarr, 
the friend of his youth, lately published at Kiel by Professor BEN. 


32 INTRODUCTION. 


distinguished. Cuvier and LAMAROK at first divided animals 
into two large primary classes: those which have an internal 
skeleton, and those without a skeleton. They called the first, mm 
as much as the principal part of the skeleton is the vertebral 
column (see above, p. 24), Vertebrate animals, the last Znvertebrate 
animals (Animaua vertébrés et antmauz sans vertèbres). Vertebrates 
have moreover red blood, whilst the division of Invertebrates have 
either no blood or blood that is white. This fact was known to ARIs- 
ror», who ascribed a spine to all animals that have blood! Having 
made these great divisions, they adopted four classes of vertebrate 
animals, the same as those already established by LiNNzUs, except 
that they called his amphibia Zeptiles, or creeping animals, a worse 
appellation. But the number of classes of invertebrate animals has 
so greatly increased that instead of the two classes, Insects and 
Worms, first five?, and afterwards by LAMARCK?, twelve classes, 
were adopted. 

It would carry us too far away to discuss particularly all these 
divisions, and the modifications which were introduced into them. 
It is sufficient for our purpose to remark, that attention was now 
no longer directed to one organ, or one system of organs, but 
to the whole organisation. We propose to follow in our work 
Cuvrer’s last arrangement with some modifications, but in a 
reversed order: whilst he descends from man to the less perfect 
animals, we, after the example of LAMARCK and others, will begin 
with the least perfect animals, and ascending gradually to the 
more composite, will conclude with man. This course is the 
most advantageous for Physiology. If we would understand the 
physiological value of an organ, we must investigate its gradual 
development. 

Cuvier, in his latest works, has followed a general division of 
the animal kingdom, which takes the place of the two great 
primary classes of Vertebrate and Znvertebrate animals*. He per- 


a 


1 IIdvra Tà (a, Boa tard éorw, ExeL pdx úÀ dor@dn, 1 dkavd@òn. Hist. Anim. 
Lib. zr. cap. 7. 

2 See G. Cuvier, Tableau élémentaire de U Histoire naturelle des Animaux. 8vo. 
Paris, an. 6 (1793). 

3 Dr LAMARCK, Hist. Nat. des Animaux sans vertébres. 8vo. vit. Tom. Paris, 18r5 
— 1822, 

4 Sur un nouveau rapprochment à établir les classes gui composent le Règne animal ; 
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ceived that the invertebrate division had only negative charac- 
ters: these animals so greatly differ amongst themselves, that in 
order to say any thing precise of their organisation, they must be 
spoken of specially as Soft Animals, Insects, or Zoophytes. He 
adopted, therefore, in the place of the division of invertebrate ani- 
mals three others, and thus divided the whole animal kingdom into 
four large groups, whose characters we here subjoin. 


E 


EE, 


TEE. 


Vertebrate Animals (Animalia vertebrata). The central parts 
of the nervous system, the spinal cord and the brain, in these 
animals lie on the dorsal surface, in a bony or cartilaginous 
cavity formed by the vertebral column, of which the more 
developed anterior portion is called the skull. The Limbs, 
when present, are never more than four in number. The 
muscles cover the bones, and are inserted into them. The 
mouth has two jaws placed horizontally. 


Molluses (Animalia mollusca). The central parts of the ner- 
vous system consist of ganglia, of which usually one, that 
from which the nerves of sense arise, lies above the ceso- 
phagus, whilst the rest are differently distributed on the 
abdominal surface. This nervous system lies in the same- 
cavity with the viscera, enclosed by the soft skin into which 
the muscles are inserted. 

Articulates (Animalia articulata). The central parts of the 
nervous system consist of ganglia, of which one lies in the 
head above the cesophagus: the rest in a row in the middle 
of the body, on the abdominal surface, and are connected by 
two nervous cords. The covering of the body is divided 
into rings, and has different degrees of hardness : the muscles 
are placed within these rings, and are affixed to them. 
When limbs or feet are present, they are usually six, fre- 
quently more: when the mouth is armed with Jaws, they are 
placed sideways, and arranged in pairs. 


IV. Radiates (Animalia radiata). A special nervous system is 


not always present: when found, it appears as a ring, near 
the mouth, surrounding the beginning of the intestine, 





Ann. du Museum xrx. I8r2, p. 73-84. Afterwards in his classical work entitled, 
Le Rògne animal distribué d'après son organisation, Iv. vol. 8vo. Paris, 1815, (and 2nd 
edition v. vol. Paris, 1829, 1830). 
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and from this ring the nerves proceed, like rays, to the 
periphery of the body. The entire body presents a radiant 
form, for the similar parts are not arranged, as in the Articu- 
lates, behind one another in rings, but beside one another in 
a plane. When muscles are present, they are attached to 
the external, sometimes calcareous, covering of the body. 


Let it not be imagined that this modification is insignificant : 
and that the invertebrate animals might very properly be opposed 
to the great division of vertebrate animals, and be afterwards split 
up into three sub-divisions. Such symmetrical separations are 
usually deceptive, and can only be of real service when the two 
groups are of equal rank, and are distinguished by positive charac- 
ters. Beyond doubt, all natural bodies, for instance, are either 
Animals or Non-antmals : but who, on that account, would think 
of separating these bodies into an Animal Kingdom, and a Non- 
animal Kingdom? and the Non-animals again into Plants and 
Minerals? Of like value was, in my opinion, the separation of the 
Animal Kingdom into Vertebrate Animals and Invertebrate Ani- 
mals: the latter division meaning only “other than vertebrate 
animals ;” it is an indefinite appendage to a defined group, and 
contains no general idea that can be contrasted with axother general 
idea. 

But what is especially to be attended to im these four great 
divisions of the animal kingdom is this: that they are not so much 
distinguished by greater or less perfection of organisation, as by 
general form, and by the manner in which the parts respectively 
are related to one another. A great variety of tissues, of organs 
and of subordinate parts, makes the organisation more complicated 
or perfect; but that must be distinguished from the general form, 
from the plan of the organisation. CUVIER did not overlook this 
truth: and even the name of Fundamental Forms (Types), which he 
is careful to use for these four great divisions, indicates the guiding 
idea which led him to adopt them. In each type there is a gradual 
rise and fall of organisation : we descend, says Cuvier, in the type 
of the Molluscs, from the sepia to the oyster, as in that of the verte- 
brates, from man to the fish. But it must not be overlooked, that 
Cuvier did not always sufficiently distinguish the two ideas (the 
Type and the Perfection of organisation), and to this it is to be 
ascribed that his division of radiates comprises many animals which 
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are not radiant, but are placed in this type on account of the 
imperfeetion of their organisation alone. 

It is to Von Barr especially that we are indebted for a clear 
insight into this distinction. He considers the classes as sub- 
divisions of the fundamental form or type, which differ in respect of 
the higher or lower grade of organisation. We may conceive the 
matter differently, thus: that every animal class is determined by 
two factors, of which one is the type of organisation, the other the 
perfectness of structure. The highest perfeetness is in general 
linked to the type of the vertebrates : yet how imperfect, how poor 
(if T may use the term) the organisation may be, even in a verte- 
brate animal, the anatomical investigation of amphiowus lanceolatus 
in recent times has taught us. That this little fish is in complexity 
of organisation far surpassed by many insects and molluscs, cannot, 
on unprejudieed examination, be denied. 

In the arrangement, therefore, of classes, we shall lay down as 
our basis this idea of type of organisation, and shall thus avoid 
separating that which is connected by natural transitions. We 
begin with the Radiata, because in this type organisation stands on 
the lowest grade, and even the most perfectly organised radiates 
are surpassed by a great, nay the greatest, number of Annulates 
and Molluses in complexity of organisation, variety of functions, 
and multifarious enjoyment of life. Whether, after these, we pro- 
ceed with the Annulata or the Mollusca, is in a certain sense indif- 
ferent. Nature has not formed the creatures in a single ascending 
rank. Were this the case, then would a single type necessarily 
prevail in them all: yet even in the divisions (classes, orders and 
families) belonging to a single type, we are not able to discover 
such a simple ascent of organisation. The most perfect fish is not, 
by proximate affinity, joined on to the least perfect of the reptiles: 
nor the most composite bird to the most Imperfect mammal. It 
was a pleasing dream of the amiable Bonner?, that all creatures 





1 Beiträge zur Kentniss der niedern Thiere, von Dr. K. A. v, BAER, Nov. Act. Cees. 
L. C. Nat. Curios. Vol. xur. P. u. 1827. 8. 523—62, especially s. 739—759; Ueber 
Entwickelungsgeschichte der Thiere. Beobachtung und Reflexion. 40. 1. Konigsberg, 1828. 
S. 207—219. In France also similar ideas were afterwards advanced by Mruxe 
Epwarps. See ez. gr. his remarks in the new edition of LAMARCK: Histoire Nat. des 
Ani. s. vert. 1. Paris, 1835, PP- 335— 337, revised by him and Drsuares. 

2 OContemplation de la Nature. (Puvres d’ Hist. Naturelle et de Philosophie de Cu. 
Bonner. Tome vir. Neufchatel, 1781, 8vo. PP: 51—55, and other places. 
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form an unbroken chain; that without any sudden leaps, all hang 
together by insensible transitions. But the breaks in the chain 
have not been filled up by later observation, rather have new and 
previously unrecognised deviations from it been discovered. It is 
not a ladder with uniformly ascending rounds, but rather a net 
which may afford us a conception of the multifarious connexions 
and the various affinities according to which nature has arranged 
her products. 

We have already remarked that the vertebrate animals ascend 
to the highest grade of perfection of organisation : of them, there- 
fore, we may properly consider the different classes last. 

In treating of the Animal Kingdom we shall not make use of 
Cuvrer’s distribution of it into four divisions, further than as a 
guiding idea. The Imfusories (exclusive of the Rotatories and 
others, which were joined to them on account of their minuteness 
alone) appear to form a distinct group, or at least do not indicate 
the radiating form by which Polyps and others of the lower animals 
are distinguished. We make, therefore, for these simplest animal 
existences a distinct Division, naming them, after the example of 
other authors, Protozoa. Their form is round or oblong, often not 
rigorously determined, but variable during life! 





1 Five great divisions of the animal kingdom might be established, and named: 
Protozoa, Actinozoa, Bctinozoa, Malacozoa, Spondylozoa. We are too indifferent to the 
introduction of new names to propose these except in a note. Under Zetinozoa (from 
Ekrelvw, eatendo) we understand those animals in whose organisation the elongated type 
prevails: they nearly agree with the Articulata. The other names have in part been 
used already, and require no further explanation. 


CLASS IL. 
INFUSORIES (INFUSORIA).' 


Trrse animals are called Infusories?, because they are to be 
found in infusions of every kind of organie matter, as well vegetable 
as animal. Moreover they live in all stagnant marshy waters, and 
even in running waters, salt and fresh. 

These animals, which on account of their minute size can only 
be discovered, or at all events examined, by means of magnifying 
glasses, were unknown to the ancients. Our LEEUWENHORCK first 
saw them in infusions towards the end of the seventeenth century 
(1675). After LEEUWENHOECK, many species of these animals 
were observed and described in the last century by Rorser, LEDER- 
MUELLER, VON GLEICHEN and others: but more especially O0. F. 
Mverrer, the Danish naturalist, in a work which appeared after 
his death, figured many species, and gave a systematic arrangement 
of the class. In the present century, EHRENBERG has contributed 
most largely to our knowledge of infusories, and since 1828 has 
from time to time published his investigations in the Transactions 
of the Berlin Academy of Sciences, and more recently has collected 
them into a body in a large illustrated work. 

As the discoveries of astronomers allow us to cast a glance into 
the illimitable extent of space of the universe, so the eye, artificially 
strengthened, affords conviction of the illimitable distribution of 





1 The chief works relating to this class are : 

O. F. Muerrer, Animalcula infusoria jluviatilia et marina. Haunie, 1786. 4to. 
The Plates are copied in the Eneyelopédie mêthodique. 

C. G. EHRENBERG, Die Infusionsthierchen, als vollkommene Organismen. Nebst einem 
Atlas von 64 colorirten Kupfertafeln, Leipzig, 1838 folio. (G. VALENTIN gave in his 
Repertorium für Anat. und Physiol. rv. Bd. Jahrgang, 1839, a detailed abstract of 
this work, containing the characters of all the genera and species. s. 1 36—18r.) 

Histoire naturelle des Zoophytes. _Infusoires, comprenant la Physiologie et la Classifi- 
cation de ces Animaux, par F. DuJARDIN, Paris, 1841. 8vo. 

Die Infusionsthiere auf ihre Entwickelungsgeschichte untersucht von Dr FRIEDRICH 
STEIN, mit 6 Kupfertafeln. Leipzig, 1854. 4to. 

2 First by LEDERMUELLER, according to EHRENBERG. 
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life in the direction of the smallest space. There are infusories 
(monads) having a mean diameter of a of wine; which yet 
live so closely together, that the intervening space scarcely exceeds 
their diameter; a single drop of water measuring & cubie line, if 
only one-fourth of its space were filled with such animals, would 
still contain 500 millions of them, 

This minuteness has misled some authors to designate infusories 
as microscopie animals. We cannot allow to this appellation a 
preference to that of infusories : magnitude ought not to supply the 
character of a class of the animal kingdom, or a ground of division. 
By such an appellation, the union of diminutive species of higher 
classes of animals with infusories, often practised by older authors, 
would be justified. 

In determining what is to be understood by infusories, we must 
look to the whole of their organisation: it requires not many words 
to shew that the investigation of the organisation of creatures so 
minute has difficulties to contend with, which even the best optical 
expedients of our time have only partially removed. For, although 
every species of infusories be not so small as to escape the naked 
eye, yet even these are not bigger than two or three millimeters! 
Of the minute animals that are usually comprehended under the 
term infusories, EHRENBERG'S investigations led him to distinguish 
two classes, which he named Polygastrica and Rotatorva®. The 
incontestably greater complexity of structure in the last, the sym- 
metry of their form and their resemblance to the type of the Articu- 
lata, suggested to us, as early as 1834, the propriety of separating 
them entirely from the others—a proceeding now approved of by 
almost all zoologists. 

Consequently, we comprise in the class which now occupies us 
only those animals which ErreNBerG calls Polygastrica?. We 
have not, however, adopted that name, for it rests on the opinion 
that the cavities observable in the interior of these animals are 
stomachs, which is doubted by many writers: but even if that were 
admitted, numbers remain in which no such stomachal cavities are 
to be seen. The class, thus limited, contains animals of very simple 





1 _A millimeter is about half a line, or „L of an English inch. 


2 For the literature vid. StrBoup and SrANNIus, Zekhrb. der vergleich. Anatomie, 1. 
Abtheilung. Berlin. 1845. 8vo. s. 7. 
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structure. Some, in which no oral! aperture can be found, must 
receive nutriment by means of absorption through the external 
surface alone. Others have a mouth, usually surrounded by cilia, 
by the motion of which a current is produced in the water, carrying 
the food which it may contain to the mouth. The subsequent 
transmission of nutriment throughout the body is effected in spaces 
of a vesicular form— which contract again when their contents have 
been expelled: they are pushed on by others that have more lately 
eome into view, and have motions that cannot be reconciled with 
the notion that they possess proper walls. We must rather suppose 
therefore that these vesicular spaces are excavations in the gelatinous 
tissue of the body. The undigested portion of the food is, in many 
of these creatures, cast off by another aperture? of the body: in 
others it escapes through the same opening by which it was received. 

Special organs of Respiration have not been recognised. The 
external surface of the body appears to be the seat of that function. 
Still less are there any blood-vessels: perhaps those spaces, which 
in many species are seen to contract and-expand, and which are 
various in form and number, may serve for moving and transmitting 
the nutrient fluid which supplies the place of the blood, 

Although no muscular fibrest are present, these animals possess 
the power of motion in a great degree. Some move slowly, others 
very nimbly. As organs of motion the greater number have cilia. 
In some are produced by contraction all sorts of changes in the 





1 [Stern considers all ciliated infusories without a mouth to be larval or embryotic 
forms of other creatures. Die Infusionsth. s. 181.] 

2 [According to SrriN there is no ready-formed anal opening in any infusory. In 
those families which do not reject their exerement by the mouth, it is forcibly pressed 
through the integument of a determinate region of the body, more or less extensive, and 
not sharply defined. After the exclusion, the rupture is completely closed again. It 
is allowable, therefore, to speak of an anal region, not of an anal aperture. Die Infu- 
sionsthiere. p. 24.] 

$ EHRENBERG holds these contractile spaces, or vesicles (), to be vesicule seminales. 
The testiculus is with him a structure whose connexion with these vesicles he has not 
demonstrated, and which v. SreBorp regards as a nucleus, whilst he compares the 
entire infusory to an organic cell. 

* In the hollow pedicle of Vorticella, and other similar genera, there is a longitudinal 
muscle which by its contraction effects the spiral retraction of this part. EHRENB. Die 
Infusionsth. s. 270. [CZERMACK denies that the contractile streak in the canal of the 
stem is a muscle: see SIEBOLD and KöLLIKER’s Zeitschrift für wissenschaftliche Zoolo- 
gie, IV. 442. Also see STEIN, op. cit. p. 8r.] 
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form of the body and of the short digitiform elongations, by means 
of which they move: others again have filiform, branching append- 
ages, that can be drawn in and out. There is no doubt that these 
motions are to be ascribed to an internal power: they have alto- 
gether the character of volition, for the creatures sometimes retard 
their motions, or suddenly stop and again as suddenly swim quickly 
away. Infusories make no distinction of day and night: they are 
incessantly in motion, and no indication of sleep can be detected!. 

Coloured (red) spots have been supposed to be eyes, without 
any particular proof: but neither a nervous system nor any distinct 
organ of sense is to be found. 

The multiplication of these animals is by spontaneous fission of 
the body, generally in the direction of the length. In this way 
they can increase incredibly in a short time. Im a very few multi- 
plieation by buds has also been observed? 





1 EHRENBERG, Die Infusionsthierchen, 8. 529. 

2 Ex. gr. in Vorticella (early observed by SPALLANZANI), see EHRENB. op. cit. Tab. 
xXxv. fig. mm. 2; in Bpistylis, &c. 

(Besides the multiplication of infusories by longitudinal and transverse fission, and 
that by external gems, other modes have been brought to light by the labours of COHN 
and Stein. They are forms of the encysting- process, which SrerN sees reason to believe 
to be common to all true infusories. Oolpoda cucullus does not undergo fission, but 
becomes enclosed in a cyst‚ which in all cases is the secretion of the animal’s surface. 
Within this it multiplies by successive division, so that a progeny usually four in 
number, occasionally eight, arises. Each of these is a special cyst‚, with its own 
external membrane. The original cyst bursts, and the special cysts repeat the same 
process, often several times, until at length the content of each special cyst escapes 
through the ruptured external membrane as young Colpode. Stein, op. cit. pp. 15— 
25 Tab, rr fig. 13. 

In Vorticellines (besides the generation by buds or germs, and by longitudinal fission), 
the animal, becoming encysted, is changed into a spherical mass, in which none of the 
original organs can be perceived except the ribbon-shaped nucleus, and a clear space, , 
which, however, does not pulsate. Processes are sent through the thin covering at the 
upper exremity, and the form becomes some one of EHRENBERG's Acinete, according to 
the different genera, as Podophrya or Actinophrys. The nucleus, or rather part of it, 
is then transformed into an internal embryo that rotates actively, and closely resembles 
the germ-progeny of a young Vorticelline of the same species. This process is frequently 
repeated in the same Acineta. The progeny may either encyst itself anew, and go 
through the same process, or may at once secrete a pedicle, and become an ordinary 
Vorticelline of the species. 

Such is the process in a young Vorticelline. In a full-grown large one it is different. 
Here the encysted body is transformed into a homogeneous mass, the nucleus falls down 
into a number (more than thirty) of disci-form bodies, which derive nutriment from a 
portion of the liquefied substance of the mother-cyst : another portion of the maternal 
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If these animals are not propagated by means of eggs, then 
neither can they have come into being from eggs, and the general 
law that all that lives proceeds from an egg (omne vivum ex ovo) 
does not apply mm this case: a wider meaning, then, than the ordi- 
nary one, must be given to the word egg, which denotes a part 
that requires impregnation before it can be developed, and contains 
a yolk with a germ-vesiele surrounded by an external covering. 
To explain the origin of these creatures in infusions, if equivocal 
generation be denied, nothing remains but to suppose that the air 
conveys infusories as it does minute particles of dust, and that the 
organic matter, which served for the infusion, favoured merely as an 
abundant nutriment the multiplication of the creatures!. The 
advocates of equivocal generation have not been able to deny the 
possibility of this explanation: and that possibility destroys the 
force of all their proofs and argumentations: especially when it is 
remembered that no space can be so perfectly closed that air cannot 
penetrate it, and that even boiling does not destroy every kind of 
infusory : for their opponents themselves could not absolutely deny 
that infusories were found in boiled infusions which were stopped? 
Indeed the constancy of form in the species, which had been over- 
looked by earlier observers in their experiments, or not understood, 
is irreconcileable with the view that these animal forms are produced 
by external forces as a mere sport of chance: but it is not by any 


« 





substance assumes a gelatinous form in which the embryos swim, and by which they 
are surrounded when the cyst is burst. When this substance has been dissolved in 
the surrounding water they swim freely away, and change the monad form for the 
vorticelline. STEIN, op. cit. pp. 50—64 and p. 146. Tab. 111. fig. 32—41. Also vid. Corn, 
Zeitschrift für Wiss. Zool. 11. s. 260—279. Tab. vir. fig. 112] 

1 [It is well known that Infusories are conveyed by the air: EHRENBERG found them 
in the dust borne by the trade-wind: Stein discovered cysts of Colpoda, of Philodina 
roscola, and of Macrobiotus Hufelandii, on the terminal twigs of beech-trees that grew 
2000 feet above the level of the sea. Philodina roseola is the rotifer which gives the red 
colour to snow. Vid. Srern, op. cit. p. 25. He quotes RACHENHORST’s assertion that 
if a slip of glass be moistened by the breath, and moved about in the confined space of 
an apartment, infusories may be seen upon it. ScHMIDT’s Jakr-bücher, 1850, Bd. Lxvirr. 
8. 383.] 

2 [The experiments of SCHWANN, POGGENDORFF'S Annalen, Bd. xur. s. 184, and of 
HeumHorrz, MUELLER’S Archiv, 1843, s. 453, have satisfactorily shown that an infusion 
boiled so long as to kill any germs previously existing in it, is never visited by infuso- 
ries if only such atmospheric air be allowed access as has passed through a red-hot tube, 
or sulphuric acid, or caustic potass. ] 
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means necessary to connect such a conception as this with the term 
egquivocal generation. As long as it is not pretended by this term 
to afford an explanation, but only to indicate that there are some 
animal and vegetable species that arise not from eggs, but, 2 a 
way that we are unable to explain, from the decomposition of organic 
matter, so long do we believe that the expression cannot at present 
be dispensed with in Physiology. The formation of Infusories is 
no primary production of organic matter? ‘Their immediate origin 
from the organie matter of Infusions has never, as we believe, been 
observed at the very instant of its occurrence, and probably never 
will be. Even in the development from the egg we never see the 
forming, but only the thing already formed. In the case of the 
intestinal worms® the same obscurity recurs, and the difficulty of 
applying the proposition that all living creatures come from eggs is 
but too obvious from the very constrained and improbable explana- 
tions which have been resorted to. The reason why organisable 
matter assumes those determinate forms that are distinguished as 
genera and species, is altogether unknown : and Physiology is, in 
the same degree, unable to explain how it is that in a complexly 
organised creature developed from cells, in one part muscular fibre 
should arise, in another nerves, and cartilage in another. 

The knowledge*which we possess of the geographical distribu- 
tion of Infusories is due to the investigations of EHRENBERG. His 
travels in Asta and in Africa have taught us that in different coun- 
tries different species, nay different genera of these animals are 
found. The species which have the widest geographical distribu- 
tion in the northern hemisphere are Monas termo, Uvella glaucoma, 





1 Vide note 2, page 40. 

2 «Es giebt keine Erfahrung, die für cine Entstehung lebender Körper aus Stoffen der 
leblosen Natur sprüche.” G. R. TREVIRANUS, Biologie, 11. s. 266. Im this work may be 
found a full account of the earlier observations on this subject, to which the author has 
added many investigations of his own, s. 264—353-. Although more than forty years 
have since elapsed, the labours of TREVIRANUS on this point still retain a great value. 
As to the green matter of PrrestLeY, in which transformations of infusories are sup- 
posed to occur, this is not exclusively of a vegetable nature, but consists, according to 
the exact investigations of later enquirers, of a collection of dead, and in part still living 
Infusories, Chlamidomas pulwisculus (EHRENB. L. TL. p. 64), Euglena viridis (EHRENB. 
p. 110), &ec. 

3 [The presence of Zntozoa in situations where it was thought impossible they could 
be introduced from without is now explained : vid. notes on that class. } 


INFUSORIES. 43 


Parameetum chrysalis, Colpoda eueullus : the last appears to occur 
everywhere (Cosmopolite). EHRENBERG found Monas termo both 
in stagnant water at the Red Sea, and in spring-water on Mount 
Sinai. Colpoda ecucullus is one of the most constant animals in 
artificial Infusions, and was formerly observed by LeEUWENHOECK 
in Infusions of pepper. 


APPENDIX 
TO THE CLASS OF INFUSORIES. 


ON (THE SO-CALLED) SEMINAL ANIMALCULES. 
(Spermatozoa.) 


Von Barr first (1827) introduced the name Spermatozoa (Nov. 
Act. Acad. Ces. Leop. Car. Vol. xrrr): earlier names, as anïmalia 
spermatica, Cercaria seminis, &c. have merely an historical value. 

The bodies, for the most part filiform, which have been observed 
in the fecundating fluid of animals of almost every class, have as 
microscopie creatures been ranked with Infusories: other writers 
class them with the Zntozoa, a proceeding which can only be justi- 
fied in a degree by the locality where they occur; while, on the 
other hand, it has introduced several wrong views. An independ- 
ent organisation, in virtue of which they might be considered as 
real animals, has not been discovered. The cause of their motion 
is altogether enigmatical. 


LEEUWENHOECK, the discoverer of the Infusories, was the first 
also who made observations upon these small corpuscles that in 
appearance perform voluntary motion in male spermatie fluid. 
Their discovery is due to a medical student, named Ham, who an- 
nouneed them to LEEUWENHOECK in August, 1677 (Phil. Trans. 
1678, No. 142 ; comp. Letter 113 in the Sevende Verfolg der Brie- 
ven, 1702, p. 65... or in the Latin edition, Continuatio Arcanorum 
Nature, Operum Tomo 11. p. 60 sqq.). LerrEUWENHOEOK named 
these bodies animals, and observed them consecutively in different 
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species of various classes of animals. It was his opinion that they 
formed the embryo, and that the female’s share in the work of pro- 
pagation was simply the reception and nutrition of the male pro- 
duct. This view of LEEUWENHOECK’S as to the office of sperma- 
tozoa in propagation was afterwards entirely rejected : until, in our 
own century, Dumas maintained that they form in animals the 
foundation of the nervous system (the brain and spinal cord) : to 
which view he was led by a certain resemblance of the first rudi- 
ment of the embryo (the so-called primitive streak) to a spermato- 
zoon (Diet. Classique d'Histoire naturelle, T. vm. 1825. p. 221, 
article Génération, Annales des Sc. nat. xmm. 1827. p. 443-454). 
But it is not founded on observation, and is moreover sufficiently 
refuted by the fact that some amimals have spermatozoa closely 
resembling those of mammals, whilst their nervous system has a 
totally different form from theirs. 

According to WAGNER’s investigations, these active molecules are 
formed in cells, singly or in bundles: from which, on bursting of 
the cell-wall, they are set free. In insects they are found as fine 
threads without a head, or thicker portion: but in most other 
ereatures they consist of a thicker part, the head, and a very fine 
thread, or tail. The head is, in different animals, of a different 
shape. 

[The spermatozoon of the Batrachia has an extremely fine mem- 
brane attached to its tail in the direction of its axis and throughout 
its whole length by one of the sides, the other being free and wavy. 
Thus a delicate undulating border is formed. It was discovered by 
Aret and rightly described by him, and afterwards by Pourer. By 
others it was mistaken for a thread surrounding the tail with a loose 
spiral coil. Vid. J.N. Czrrmak, Zeitsch. f. wissensch. zool. B. 1. 
350-355, also voN SreBoLD, dbid. pp. 356-364. | 


The different memoirs and treatises upon this subject with whose history, as 
EHRENBERG says, whole volumes might be filled, are not noticed by us 
that we may not incur a diffuseness unsuitable to the limits of this manual. 
R. WAGNER’s Lehrbuch der speziellen Zoologie, 2t° Auflage, Leipsig, 1843, 
8vo, s. 10— 30 may be consulted with advantage. It gives a full account of 
the most important discoveries of the author and of other contemporary 
observers. (This work has been translated into English by Dr Willis. 
Comp. the later work of R. WAGNER and R. LRUCKART, Aricle Semen in 
Topp's Cyclop. of Anat. and Physiol. Vol. rv. p. 849.) 


SYSTEMATIC 


ARRANGEMENT OF: INFUSORIES. 


CLASS L. 
INFUSORIA. 


Mroroscorre animalcules, often of mutable form, without 
nervous system and vessels, mostly with internal globose cavities, 
moving by means of vibratile cilia, or exsertile processes, without 
true articulated feet. 


From a definition all that is uncertain and hypothetical must be 
excluded as far as possible. Hence we do not call the internal cavities, 
which are seen in most Infusories, stomachs. Our class, limited 
as above, contains several of the Polypes gelatinaux of Cuvier, 
and agrees with the Polygastrica of EHRENBERG. Many genera, as 
Bacillaria, Navicula, Closterium, are omitted, because it is highly 
probable that they belong, as many writers have admitted, to the 
vegetable kingdom. 


Orper L. Simplicissima. 


Naked, extremely minute, external organs none, form persistent. 
Family L. Vibrdonide. Body filiform. 


___Vibrio Muerr. (exclusive of many species.) Genera: Bacterium, 
Vibrio, Spirillum EureNB. 


Sp. Vibrio lineola Morr, EHRENB. (and Monas termo Mvzrr. 1) Mverren, 
Infus. Tab. vr. fig. 1; EnrENBrErG, Infusionsthierchen. Tab. v. fig. 4; in 
different infusions, &c. 


Orper IL. Rhizopoda Duzarp. (Pseudopoda EnreNB. in part). 


Animalcules with mutable form, moving by means of multiform 
exsertile processes, without vibratile cilia or other external organs. 
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Family IL. Amebeea. Animaleules naked, emitting and retract- 
ing irregular, mutable lobes by continuous motion. 
Ameceba EnreNB. (Proteus Muerr.) 

Sp. Amaba diffluens ErnreNB., Volvoe Chaos L., Proteus difluens MurLr. ; 
RorseL, Ins. um. Tab. cr. fig. AT; Mvern., Infus. Tabt ute mn 12 
EnRENB., Zufusionsth. Tab. vor. fig. xü. A gelatinous mass, of rounded 
form, if the entire anirhal contracts itself on disturbance of the water ; 
when the water becomes quite at rest the body extends itself variously 
into lobes and processes, which are drawn in again. RorseL observed 
these parts to be even torn asunder by extension, so that there arose two 
animals (Propagation by spontaneous division). The name Proteus had 
been previously given (by LAURENTI) to a genus of Reptiles, and was on 
that account changed into Amiba? by Bory, and into Amba by EHREN- 
BERG. [Perhaps Amaba is a temporary state of other forms, as of the 
shelled Rhizopods, &c. Vid. LIEBERKUEEN, in Mveurer’s Archiv. 1854, 


s. 17, and CoHN in SrBOLD and KOELLIKER's, Zeitsch f. Wissenschaft. Zool. 
“Bä' rv. s. 262.) 


Family III. Arcellina. Animalcules enclosed in a membranous 
lorica or calcareous test, partly exsertile from their covering, and 
emitting processes sometimes filiform and branched. 


They are small calcareous forms (shells) divided into cells, found 
in sea-sand and in a fossil state in the Chalk-formation, and espe- 
cially in the coarse tertiary limestone. These miseroscopic crea- 
tures occur in incredible numbers, 6000 of them having been 
counted in am ounce of sand from the Adriatic sea, whilst an 
ounce from the shore of the Antilles contains, by computation, near 
forir millions. They were investigated at the end of the last cen- 
tury by SorpANI, and in the present by FicureL and Morr, and 
afterwards especially by D'Orprany, who defined more than 1600 
species of them. Until within a few years these bodies were refer- 
red to the Molluscous Division, genus Nautilus L. (Cephalopoda, 
vid. the first edition of this Manual, 1. pp. 107, 108). Recent 
observations, however, consign these Polythalamia or Cellulacear to 
a much lower position, near the genus Proteus of Mueller. Although 
D'Orpiany has been satisfied by the investigations of DUJARDIN 
that these animals do not belong to the Molluses, he still believes 
that they ought to be considered as a distinct class of the animal 
kingdom (standing between the Polyps and Echinoderms), and 
calls them Foraminifera, the same name under which he formerly 





1 Bory De Sr VINCENT and DuJARDIN refer these figures to another species, sup- 
posed to differ from Proteus diffluens by its greater size, 
2 Dictionn. class. d' Hist. natur. 1. 1822. p. 261. 
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described them as Molluscs. From the end of the last cell of the 
shell by one or more openings, or from numerous pores on the sur- 
face of the shell, thin contractile threads are extended which serve 
for motion. [On dissolving the calcareous matter from the shell of 
living species, there always remains an organic base of the exact 
form of the shell with all its pores and passages. This is a secre- 
tion effected by the contained animat mass. Scmurrze’.] Errer- 
BERG thinks that these animals are allied to the Bryozoa (the so- 
called Polyps of Flustra, &c.); his principal reasons against their 
arrangement in the class of the Infusories are, that they have no 
polygastrie intestinal canal, and that there is no other instance of 
calcareous shells amongst Infusories. 

On this division compare, amongst other works ; D'OrBrany, Tableau 


methodigue de la Classe des Cephalopodes, Ann. des Sc. nat. première Série. 
Tom. VIL. 1826. p. 245—315. Pl. ro—15. 


Dusarpin, Observations nouvelles sur les Oéphalopodes microscopiques. 
Ann. des Sci, nat., seconde Série. Tom. III. 18353. Zoologie, Pp. OS, rog ; and 
Recherches sur les Organismes inférieurs. 1. Sur la Gromia oviformis et sur 
les Rhizopodes en général. ibid. Tom. IV. Zoologie, P: 343—352. Pl. g. 


EHRENBERG, Ueber die Bildung der Kreidefelsen u. des Kreidemergels durch 
unsichtbare Organismen. Abhandl. der königlich. Akademie der Wissensch. 
zu Berlin. Aus dem Jahre 1838. s. 59—147. Also, Ueber noch sehr 
zahlreich lebende Thierarten der Kreidebildung und den Organismus der 
Polythalamien, &c. Aus dem Jahre 1839. s. 81— 174, especially s. ro6—r ro. 

A. D'OrBreny, Article Foraminifères, Dictionnaire universel d'Hist. nat. 
par Ca. D'Orgreny, Tom. V. 1845, p. 662—671. 


CLARK, On recent Foraminifera, Ann. of Nat. Hist, Sec. Series, 1850. 
Vol. V. p. 1Ór—171. 


CARPENTER, Microscopic Structure of Nummulina, &c. Journal of the 
Geol. Soc. of London, 1850. Á 


WILLIAMSON, On the minute structure of calcareous shells, &e. Trans. 
Mierosc. Society of London, Vol. III. 1851, and Quarterly Journ. of 
Microse. Science, 1853, No. IV. p. 87. 


EHRENBERG, Das wirken des unsichtbaren kleinen Lebens auf der Erde, 
KAR a SS KEK, Leipsig, 1854. 

Max. SreMunp ScHuurze, Ueber den Organismus der Polythal. &c. 
mit 7 Uluminirten Tafen, fol. Leipzig, 1854. 

On Noctiluca miliaris, which appears to belong to this division, though 
it does not emit expansions externally but has a moveable appendage 
attached, see QuarRrFAGES Ann. des sc. nat. sec. Série Zool. XIV. p. 226 
235 PL 5, KROHN in Archiv f. Naturgesch. 1832 s. 77—81, Taf. 3, 


fig. 2. 
It is a chief cause of the phosphorescence in sea-water. 


To this family belong also some fresh-water species. 





l ScHuLrze, op. cit. p. 7. 
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A. Body simple (Monostegia D'Or.) 
%* Lorica membranous or horny. 


Arcella EnrenB. Lorica scutellate, globose, or hemispherical, 
sometimes angulate, open beneath: the animal emitting processes 
variable, plane, obtuse, through the aperture. 


These animals live in fresh water. See Figures in EHRENBERG'S Jn- 
fusionsthierchen, Tab. rx. fig. v—vmmr; Dusarp, Infus. PL m. fig. 3—5- 


Diflugia Leorere. Lorica globose or oval (sometimes sub- 
spiral ?), emitting from the terminal aperture processes of the animal 
variable, multifidous. 


Lrovere first discovered these forms (1815) ; see Note sur la Difilugie, 
Mém. du Muséum, II. p. 474—478, PL 17. sp. Difl. proteiformis, fig. 2. 3; 
EERENB. Infusionsth. Tab. rx. fig. 1. The shell, according to LECLERC, 
is spiral, what later observers did not perceive ; it is covered with minute 
grains of sand—Difl. globulosa DusarDIN, Ann. des Sc. nat, 2e Série. 
Tom. VII. 1837. Zoologie, p. 310, 312. Pl. rx. fig. 1. 

Gromtia Dusarp. Loriea globose, membranous, emitting pro- 
cesses of the animal variable, slender, of great length, from a round 
aperture. 

Sp. Gromia oviformis DUJARD. Ann. des Sc. nat. 2e Serie, Tom. IV. Zoologie, 
PL rx. fig. 1. 2, in salt water, amongst marine plants ;—Gromia fluvia- 
tilis Dusarp. ibid. Tom. VIII. Zoologie Pl. g. fig. 2 ;—Grom. oviformis 
Dus. ScHuurze, op. cit. Tab. 1. fig. r. 


** Test calcareous. 


Genera : Orbulina, Oolina and Amphorina, D'ORB.' 


B. Body composed of several segments. Test calcareous, divided 
by septa into cells. 


* Cells simple, arranged on an axis, straight, or slightly curved. 
(Stichostegia). 

Genera : Nodosaria Lam. (Sp. Nodosaria lamellosa D'Or.) Ann. 
des Sc. nat. 1826, Tom. vm. Tab. x. fig. 4-6 —Glandulina D'Ors. 
(Sp. Glandul. leevigata ib. fig. 1-3), Orthocerina, Dentalina D'OrB,, 
Frondicularia Derr., Lingulina, Rimulina, Vaginulina, Marginu- 
lina, Conulina, Pavonina, Webbina D'Or. 


l Since these small bodies are separated by D'ORBIGNY according to characters 
especially derived from the shell, we have thought it sufficient, for the sake of brevity, 
to indicate the names of the genera. 
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** Cells simple, arranged in a spiral 
| (Helicostegia). 

Genera: OCristellaria Lam, Flatbellina, Robulina D'Ors. (Sp. 
Robulina orbieularis D'Ors. l. 1. Tab. xv. fig. 8,9), Fusulina Frs- 
CHER, Nonionina, Nummulina D'Or. (Nummulites and Lenticulites 
Lam.*), Assilina, Siderolina, H auerina, Operculina (Sp. Opercul. 
complanata D'Ors. 1.1l. Tab. xrv. fig. 7-10), Vertebralina D'Ors., 
Polystomella Lam. [Sp. Polyst. strigüllata D'Orn. Scuuurze op. cit. 
Tab. rv. fig. 1], Peneroplis Lam, Dendritina D'Or. (Sp. Dendr. 
arbuscula D'Or. 1, l. Tab. xv. fig. 6, 7), Spirolina Lam., Oyclolina 
D'Orn., ZLituola Lam, Orbiculina Lam. (Sp. Orbic. numismalis 
D'Or. 1. 1 Tab. xvm. fig. 8-10), Alweolina D'Or. (Sp. Alweol. 
Quoti D'Ors. 1. L Tab. xvm. fig. 11-13), Rotalina (Sp. Rotal. veneta, 
B. Freyeri Scruurze op. cit. Tab. mr. fig. 1-7], Globigerina, Planor- 
bulina, Truneatulina, Anomalina D’Ors. (Sp. Anom. punctulata 
D'Ors. 11 PL xv. fig. 1), Rosalina D'Ors. (Sp. Rosal. globularis 
D'Or. Ll PL xm. fig. 1-4), Valvulina, Verneulina, Bulimina, 
Uvigerina D'OrB. (Sp. Uvig. Pygmea D'Or. 1.1. Tab. xr. fig. 8, 
9), Pyrulina, Faujasina, Candeina, Churysalidina, Clavulina D'Or. 
(Sp. Clavul. angularis D'Ors. 1. 1. Pl. xm. fig. 7), Gaydryna D'Ors. 


“EE Cells alternating disposed on two axes, and arranged in a spire 
(Entomostegia). 


Genera: Robertina, Asterigerina, Amphistegina, Heterostegina, 
Cassidulina D'OrB. (Sp. Cassidul. leevigata D'Or. 1. 1. Tab. xv. 
fig. 4. 5). 


MEEK Cells alternating, disposed in two or three rows, not forming a spire 


(Enallostegia). 


Genera : Dimorphina, Guttulina, Polymorphina, Virgulina, Bige- 
nerina D'Ors. (Sp. Bigen. nodosaria D'OrB. 1. l. Tab. XL fig. 9— 12), 
Gemmaulina D'Orp., Textularia DEFRANOR (Sp. Zeetul. aciculata 
D'Or. 1.1. Tab. x1. fig. 14), Vulvulina D'Or. (Sp. Vulwul. capre- 
olus D'Orn. 1.1. Tab. x1. fig. 58), Bolivina, Sagria, Cuneolina, 
D'Or. 





1 Phacites, Lenticulites or Lentil-stones. _ These petrifactions are found in some 
localities in such great abundance as to form extensive deposits affording good 
building-stones. In Egypt many monuments are constructed of them. Confer Brv- 
MENBACH, Abbüldungen naturkist. Gegenstände. No. 40. According to DesHares there 
is found in most of the stone of which Paris is built as much of Miliola (vid. p. 46) as of 
sand-grains—and it may be said, without exaggeration, that Paris is built of Miliol. 
EHRENBERG, Abhandl. der Akad. zu Berlin, 1838, p. 65. 
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vanen Oels simple, clustered round an acis, each making half a 3pire 
(Agathistegia). 

Genera: Umiloculina, Biloeulina D'Ors. (Sp. Bilocul. Bulloides 
D'Ors. Ll. Tab. xvr fig. 1—3), Fabularia DEFRANCE (Sp. Fabul. 
discolithes D'Ore. 1. 1. Tab. xvm. Fig. 14-17), Spiroloculina, Trilo- 
culina D'OrB. (Sp. Friloc. trigonula D'Ors. 1. 1 Tab. xvr. fig. 5-9), 
Cruciloeulina, Artiloculina, Spheroidina, Qwingqueloeulina D'ORB. 
(Sp. Qwingueloc. savorum D'Or. 1. 1 Tab. XVL fig. 10-14), Adelosina 
D'Ors. 


The last division coïncides for the most part with the genus 
Miliola Lam. DusarpiN has described and figured a living species 
of this genus with its capillary processes or extensions under the 
name of Miliola vulgaris; Infus. PL 1. fig. 14. 


OrpeEr UI. Africha. 


Animalcules without a distinct mouth, furnished with one or 
more flagelliform filaments for motion, form persistent or mutable. 


Family IV. Monadina. Body not loricated, gelatinous, pellucid. 


Monas Murrn. (exclusive of several species). Body oblong or 
round, with a single flagelliform filament. 


See figures in EHRENB. Infus. Tab. 1. To this genus beleng animalcules 
of zoo Fine, in which the highest magnifying power shews no organisation, 
and which even at the present day, with the assistance of the best 
mieroscopes, cannot be otherwise characterised than as punctiform bodies— 
the character given by MUELLER to his genus Monas. 


Uvella Bory, EnrenB. [Monadines associated in clusters in 
form of a mulberry or of grapes revolving in all directions. | 
Oercomonas DusARD., Bodo ErreNB. (in part). Body caudate. 


Family V. Oryptomonadina. Body loricated, with a mem- 
branous flexible test. 

Cryptomonas EnreNnB. (Cryptoglena ejusd., with an eye- 
point). 

Family VL. Volwocina. Several animalcules contained in a com- 


mon envelope, or furnished each with its own envelope, which is 
confluent into one mass. 
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Pandorina Bory (in part), EnreNs. Animal without eye-point 
and tail, furnished with a vibrating flagellum, a simple urceolate 
loriea, by spontaneous internal division resembling a mulberry. 


Sp. Pandorina morum, Volvoe morum MurLr. Infus. Tab. nr. fig. 14—16, 
EHRENB., Znfusionsth. Tab. mr. fig. 33. 


Gondum Muverr. Animals without eye-point and tail, by spon- 
taneous division conjoined in a common quadrangular flat envelope. 


Sp. Gondum pectorale Mverr. Znfus. Tab. xvr. fig. 9—II; BEHRENB. Tab. 
Ts 


[Synura ErreNB. (Tab. II. fig. 9.) an uneertain genus]. 


Chlamidomonas EnreNB. Animal with eye-point and double 
flagellum, without tail, included in an urceolate envelope, either 
simple or multiple from spontaneous division within the common 
covering. 

Sp. Chimidomonas pulwisculus, Monas pulvisculus Murur. Infus. Tab. r. fig. 
5. 6; EHRENB. Znfusionsth. Tab. u. fig. x: represented by authors as in 
part the green matter of PRIESTLEY. These animalcules were long ago 
observed by LEEUWENHOECK ; see Sevende vervolg der Brieven, 1702. No. 
142, p. 402. 

Volvox L. (exclusive of several species) Animalcules with eye- 
point and single or double flagellum, included in the surface of 
a globular envelope which rolls on its axis: there are often smaller 
globules (genumee) within the large one!. 


Sp. Volvox globator L., LrEuwenm. Sevende vervolg der Brieven, No. 122, 
Pp. 156, fig. 2 ; Rorser, Ins. 1m. Tab. cr. fig. 1-3; Mverr. Znfus. Tab. mm. 
fig. 12-13; EHRENB. Infusionsth. Tab. rv. fig. 1. DUJARDIN, Jnf. PL rv. 
fig. 30. Globe-animalcule ; aà small green globule, as much as } line in 
size, and hence visible to the naked eye as a fine grain of sand; in 
marshy water. This form was first discovered by LEEUWENHOECK. On the 
surface of the globule minute warty points are seen ; these are the individual 
animalcules or monads of zog Îine. Within the globule smaller globules 
are developed,which occasionally rotate within the large one until it 
bursts and dies away ?. 


En SEREN 
1 [See F. CouN’s paper in SrrBorp and KorLrikeR’s Zeitschrift fiir wissenschaftliche 
Zoologie, Band rv. p. 77, &c. for reasons why the Volvocina ought perhaps, as Von 
„SIEBOLD and others believe, to be classed amongst Alge. } 
[? For an account of the development and encysting of individual monads of the 
colony, of a size nearly as large as that of a young colony, see Stein's In fusionsthiere, 
&c. pp. 45—46. When the full size has been attained the eyst thickens into regular 
conical processes, giving the form which Ehrenberg has described as a distinct species, 
Volvox stellatus. These large encysted volvoces are for the continuation of the species 
after the ordinary individuals of the colony have perished. ] 
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Family VIL. Astaste. Body not loricated, caudate or ecaudate, 
form mutable. 


Astasia EHRENB. Animal free, caudate, without an eye-point. 


Sp. See figures in EHRENBERG'S Infusionsth. Tab. vir. fig. 1.IV. DuJARDIN 
Infus. Tab. v. fig. 12. 


Euglena EureNB. (and Ambhyophis ejusd.) Animal free, with 
an eye-point. 


* Body ecaudate. 
Amblyopkis EHRENB. 
*« Body caudate. 
Sp. Huglena viridis, Cercaria viridis Murru. Infus. Tab. xix. fig. 6-13; 
ExRENB. nfusionsth. Tab. vir. fig. ix ; DUJARD. Infus. PL v. fig. 9, 10. 


This species also belongs to PriestLEY's green matter ; another species can 
occasionally by its red colour give to water a blood-red appearance. 


Family VIJL Periphrygana (Enchelia Enrexs. in part). Body 
orbicular, surrounded with setaceous tentacles, without vibratile 
cilia. 

EuRENBERG ascribes an oral aperture to Actinophrys, which Du- 
JARDIN could not perceive. There are no cilia, but there are appen- 
dages or cirrhú. 


Actinophrys EHRENB., Peritricha Bory. Body rough with 
tentacles radiating in all directions. 
Sp. Actinophrys sol BERENB., Trichoda sol Muruu. Infus. Tab. xxIm. fig. 


43-45, BHRENB. Infusionsth. Tab. xxxr. fig. vr. DusarD. Znfus. Tab. II. 
fig. 3. in fresh water. 


Subgenus Podoplurya PHRENB. Body with a transparent appen- 
dage resembling a pedicle. 


Sp. Podophrya cometa, Trichoda fixa Mveur. * 


Tyichodiscus EurenB. Body radiating with tentacles at the margin 
only. 


ge 


[* The pedicle of Podopkrya is very variable in length. In some of the forms it 
almost disappears, so as to render it difficult to determine whether an actinophrys or 
podophrya be under examination. Stern thinks there is no specifie difference between 
the two, certaìnly no generic. From his observations it appears, indeed, that both 
Actinopkrrys and Podoplvrya are Acinete—forms derived from encysted Vorticella micro- 
stoma. Die Infusionsthiere, p. 138, &e. ] 
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Orper IV. Zpitricha. 


Animalcules moving by means of vibratile cilia. 
Section 1. _Astoma!. 


Family IX. Peridinea. Loricated, with a coronet, or a trans- 
verse belt of cilia. 


Peridinium BureNB. (Species of Cercaria Muerr.) 


Sp. Peridinium tripos EnreNs. (Cercaria tripos Murrr., Infus. Tab. xrx. 
fig. 22; EHRENB., Infusionsth. Tab. xxr. fig. XVII ; the lorica terminates 
in three points; two anterior curved backwards, and one posterior, 
which is straight. The animacule attains a length of „line ; it is found in 
the Baltic. 

Mrcmaruis observed a phosphorescence in this and some other species of 
this genus, and thus proved, what had been suspected before, that Infu- 
sories contribute to the illumination of the sea. Uecber das Leuchten der 
Ostsee, Hamburg, 1830; comp. EHRENBERG, Das Leuchten des Meeres. Ein 
in der Königl, Akademie der Wissenschaften gehaltener Vortrag. Berlin, 
1835, 4t0. 


To this genus also probably belong as fossil species some organic 
remains which EHRENBERG discovered in the chalk-formation in fire- 


stones. 
Dinophysis EurenB. (Abhandl. d. Königl. Akad. d. Wiss. zu 
Berlin, a. d. Jahre 1839, s. 124.) 


Section Ir, Stomatoda. (Animaleules with mouth and ceso- 
phagus leading into the parenchyme of the body. One or more 
round, contractile cavities, pulsating rhythmically, situated beneath 
the integument at the surface of the body.) 


Family X. Trichodina (Trachelina and Colpodea EnreNB.) 
Body oval, with vibratile cilia, without cirri or styli, not loricated. 


Trichoda Muverr. (in part, Trichoda Dusarp. and Trachelius 


SCHRANK, BHRENB., DuJArD.) An oblique row of large cilia at 
the mouth. 


Phialina Bory, Enrens. 





1 I consider this description as merely provisional. As to the presence of a mouth 
in particular genera of Infusories much variety of opinion exists, and that the point 
is not easy to determine will be obvious to every one who observes for himself. This 
character, then, in the present state of our knowledge, scarcely deserves a prominent 
position. (Vid, note 1, p. 39.] 

& 
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Enchelys Murrn. (exclusive of several species’), Acomia 
Duzarp., Gastrocheeta ejusd., Alyscum ejusd., Uronoma ejusd. 


Bursaria Muerr. (in part), DusArp. (Bursaria and Spúrostomum 
EnreNB. in part.) Body everywhere ciliated, often dilated pos- 
teriorly ; mouth oblique surrounded by cilia arranged spirally. 


Sp. Bursaria truncatella Muvrun., Infus. Tab. XvIL. figs. 1—4; EHRENB. 
Infusionsth. Tab. XXxx1V. fig. 5. 

To this division EHRENBERG refers the Opalina Ranarum of PURKINJE and 
VALENTIN, first discovered and figured by LERUWENHOECK: Ontledingen 
en Ontdekkingen 1685, p. 13, fig. 3, A. DUJARDIN and voN SIEBOLD [and 
SreiN.] do not admit the presence of aà mouth in this species, the first two 
retain the genus Opalina. [SrrrN. suspects the Opalina to be larve of 
worms. The different species have very different structure. Die Infu- 
sionsth. s. 182—187.] 

Ophryoglena Ermers. Body rough with cilia disposed in lon- 
gitudinal rows, ovate, with eyc-point black or red. 


See Fig. in EHRENB. Tab. xn. figs. 6-8. 


Spirostomum BHRENB. in part, DuJARD. 

Glaucoma ErureNB. Body everywhere ciliated, mouth un- 
armed, with a tremulous valve like a longitudinal lip. 

Sp. Glaucoma scintillans EHRENB., Znfusionsth. Tab. XXxvL fig. v., DUJARD. 
Infus. Tab. vr. fig. 13. 

Chilodon EurenB. Body oval, with a lateral sinus forwards, 
cilia all over disposed in longitudinal rows, mouth inclosing a cylin- 
drical fasciculus of little rods (teeth). 

Sp. Chilodon eucullulus, Kolpoda cucullulus Mvrur., EHRENB. Znfusionsth. 
Tab. XXXVvL fig. vi, DusaRD. Infus. Tab. vr. fig. vr. (Stein. Znfustonsth. 
Tab, zm 51} 

Nassula EHRENB. 

Laerymaria BHRENB. (and Zrachelocerca ejusd.) 

Sp. Laerymaria olor ErRENB., Vibrio olor Mueru., Infus. Tab. x. figs. 12-15, 
EHRENB. Infusionsth. Tab. XXxvim. fig. VII 

Colpoda EnreNB. (Species from the genus Colpoda Mur.) 
Body laterally emarginate or sinuous, reniform, with cilia disposed 
in rows, mouth lateral unarmed. 


Sp. Colpoda cucullus Muzrur., Infus. Tab. xIv. figs. 7-14, Baren. Tab. 


XXXIX. figs. v. &c, ú 


Paramecium MueL. (exclusive of species), EHRENB. (in part), 
DuJArD. 





1 Nothing can be more capricious than the use by modern writers of this generic 
name of MUELLER. See DuJARDIN, Hist, nat. des Infus. pp. 385, 386. 
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Amphileptus Eurens. (Amphileptus and Lozophyllum Dusarp.) 


Sp. Amphileptus meleagris, K olpoda meleagris Muvrrr., Infus. Tab. xrv. figs. 
1-6, XV. figs. 1-5, EHRENB. Tab. XXXxvIir, fig. 4. 


Family XL. Omytrichina. Body mostly plane or depressed, 
armed with vibratile cilia and setse, and hooks or styles not vibra- 
tile, not loricated. 


This family agrees with the genus Kerona of Murizer. Besides 
the usual fine cilia, the animals have other organs for creeping and 
for the support of the body in climbing, and which are distinguished 
by EHRENBERG as bristles (setae), styles (styli) and hooks (wneini) ; 
Infusionsth. s. 338. 

Genera: Kerona Mverr. in part, Dusarp. (Stylonychia and Kerona 
Eurexs, Oeratidium ejusd.)—Oaytricha Bory (Ozytricha and 
Urostyla ErreNs.) ; Halteria Dusarp. 

Sp. Kerona mytilus (and Ker. haustellum) Mverr., Infus. Tab. xxxrv. figs. 
1-4, BHRENB. Znfusionsth. Tab. xr. fig. rx, Duvar. Infus. Tab. xm. 
figs. 2, 3; very common in fresh water, size 5 to 5 line. If this form be 
compared with monads, Vibrios and the animals of Volvox globator, it will 


be seen that in respect of size there is as great a difference amongst Infu- 
sories as amongst Mammalia. 


Family XII. Ziplota (Euplota and Aspidiscina Errenn.) Body 
oval, depressed, loricated. Vibratile cilia around the mouth ; besides 
cilia, often styles and hooks for motion. 

Euplotes BureNB. (Phlasconia Bory, Duzarp.) Lorica oval or 
suborbicular, longitudinally ribbed or striated; body with styles 
and hooks. 


Sp. uplotes patella, Kerona patella Moverr., Znfus. Tab. xxx. figs. 14-18, 
EHRENB, Jnfusionsth. Tab. xum. fig. IX., DuJArD. Znfus. Tab. vir. figs. 
I-4. 
Chlamidodon Burens. Styles and hooks none. Slender rigid 
rods arranged in a cylindrical fasciculus around the mouth (teeth). 
Sp. Chlamidodon mnemosyne EHRENB., Infusionsth. Tab. xLm. fig. VI; in 
the Baltic. 


—_ Diophrys Dusarp. 
Himantophorus EREN. 
Aspidisca BnrexB. Lorica produced beyond the body forwards, 


hyaline; longitudinal flexible setee on the ventral side, for stepping 


and creeping. 
* 
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Sp. Aspidisca lyneeus, Trichoda lynceus Mvruu., Infus. Tab. XXXII figs. I, 2, 
EnReNB. Infusionsth. Tab, XXXIXx. fig. 1. 


Lovodes DusArp., not ErreNs. [young individuals of Chilodon 
cucullulus with imperfectly developed infundibulum. STEIN. Znfus. 
p. 131] 


Ervilia Dusarp. (Species from the genus Muplotes EnreNB.) 
Trochilia DusARD. 


Family XII. Vorticellina (Vorticellina and Ophrydina BnRENB.) 
Body campanulate or infundibuliform, with large vibratile cilia at 
the margin of the aperture. Mouth and anus approximate, situated 
in a pit of the margin. 

Formerly these animals were classed amongst the Polyps as Bell- 
Polyps, Bastard-Polyps, &c. (See the first Dutch edition of this 
Handbook, 1. p. 66.) It was believed that the infundibular or bell- 
shaped body is the cecal stomach, and the large opening the 
mouth. The true oral aperture, however, is placed on the edge of, 
the hollowed body. The food describes a circle in the parenchyme 
(according to ErreNBerG in a special intestinal canal* with several 
lateral dilatations) and is again ejected near the oral aperture (hence 
the names cyclocala and anopisthia given by EnreNBERrG). The 
analogy with the molluscan type, even if an intestinal canal be not 
admitted, cannot be overlooked, and probably these animals will be 
ranked by future writers, as imperfect forms, with the Bryozoa. 


The cilia on the edge of the bell-shaped body cause in the water 
an eddy which hurries onwards minute corpucles whether dead or 
alive, and conveys them towards the cavity. If some early and 
also later observers (amongst others even AGARDH, Nov. Act. Acad, 
Cesar. Leop. Carol. Natur. Curiosor. x. 1821, pp. 127—137, Tab. vr 
ij.) have seen in this a power of fascination, the fact must be ascribed 
to the circumstance, that they did not notice the cilia. 


Phalanx 1. Body not pedunculated. 


A. Naked. 


Gientor Oren, EnmENB. (Species of Vorticella Muett.) 
Body conical, from its contractility polymorphous, everywhere 





1 See FoKKE’S observations on Stentor, which led him to doubt so early the exist- 
ence of a special intestinal canal. OKEN'S Isis, 1836. s. 785, 786. 


INFUSORIA. DE 


covered with small cilia, besides a coronet of larger cilia, free or 
temporarily sessile. 


Stentor Muelleri EuRENB., Hydra stentoria L., Roese Ins. ur. Suppl. Tab. 
XCIV. figs. 7, 8, Muerr. Znfus. Tab. Xu. figs. 6-12, EHRENB. Infusionsth. 
Tab. xx. fig. 1, DuJARD. Infus. Tab. xv. fig. r ; on the under surface 
of Lemna. When swimming the animal has an oval form, and moves in 
serpentine and differently curved lines ; when at rest or attached, it has an 
extended trumpet-like form. 


Urceolaria Lam. (in part), Dusarp. (Trichodina EnreNB.) 
Body globose or urceolate, not ciliated throughout. 


Urceolaria stellina, Trichodina pediculus EHRENB., Cyclidium pediculus Murs. 
and Vorticella, stellina and discina ejusd., Muerr. Infus. Tab. xxxvim. figs. 
3-5, EaRENB. Infus. Tab. xxrv. fig. rv. The animalcule creeps on fresh- 
water polyps and other bodies by means of moveable hooks on the dorsal 
surface (or on the extremity opposite to the opening)! : in swimming it 
rotates rapidly. 


Urocentrum Nrrzscu, EnReNn. 


B. Loricated, or contained in a gelatinous envelope. 


Ophrydium Eurens. (Ophrydia Bory in part.) Aggregated 
animalcules, contained in a common gelatinous body (únfusora- 
rium 2)?. 


Sp. Ophrydium versatile EnreNB., Infus. Tab. xxx. fig. 1. Green globular 
masses of $—5 inch, in diameter, forming as it were the infusory-stock or 
hive of an animal which Muerrrer first described and figured as Vorticella 
versatilis. Barlier and later authors have taken this Polypary for a species 
of plant, and have described and figured it under the name of Ulva pruni- 
formis, PFueus subglobosus, Coccochloris stagnina, &c. The analogy of 
the Vorticellines with the Bryozoa and Molluscs (compound Ascidie) 
alluded to above, derives confirmation from this form also, 


Vaginicola Lam. (in part) EnrENB. Animal solitary with ur- 
ceolar lorica, body and lorica sessile. 


Sp. Vaginicola erystallina EHRENB., Infus. Tab. xxx. fig. v., Duvarp. 
Infus. Tab. 16 bis, fig. 6; formerly observed by LEEUWENHOECK ; they 
propagate by longitudinal fission within the transparent sheath. 


A 


& 





1 [For an elaborate description see Stein. Die Infus. s. 175.] 

2 [The gelatinous infusory-stock or hive is a product of secretion from the base of 
the body of each animalcule, and so is the homologue of the pedicels in Vorticellincs. 
Vide Srrin. op. cit. p. 246.) 
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Oothurnia EuRENB. Animal solitary, sessile, with urceolar 
lorica, pedunculate. 


(According to DuJARDIN not sufficiently distinct from the preceding genus.) 


Phalanx IL. Body (in the first period of life) pediculated. 
A. Naked. 


Vorticella Mueru. (exclusive of several species). Animal cam- 
panulate, with a flexible pedicle spirally contractile. 


These animals adhere to water-plants, water-insects, small crustacea (Cyclops), 
&e. At a certain period they part from the stem, and then, as freely 
moving forms, are provided with cilia near the posterior extremity by 
means of which they move forward, whilst the coronet of cilia at the edge 
of the opening is entirely retracted. 


«) with simple pedicle. 


Vorticella ErrENB. Sp. Vorticdla convallaria L., Vorticella nebulifera 
EHRENB., ROESEL, Ins. 111. Suppl. figs. 2, 4-7, Mverr. Infus. Tab. XLVv. 
fig. 1, ErRENB. Tab, xxv. fig. 1—A very similar species occurs in artificial 
infusions, which on contraction exhibits transverse rings, and which 
EHRENBERG distinguishes as Vortic. conwallaria. 


b) with branching pedicle. 


Carchesium EHRENB. Sp. Vorticella polypina L., Mover. Infus. Tab. 
XLVI. figs. 7-9; EHRENB. Jnfus. Tab. XXVI fig. 5; polypes à bouguet 
TREMBLEY ; resembles an umbelliferous shrub, of about one line in size, in 
fresh and also in sea-water ; see BASTER, Natuur. Uitspanningen 1, Tab. 
mm. fig. 1, C ; SLABBER, Natwurk. Verlustigingen 1778. Tab. v. fig. 2. 


[Zoothamnium* EHRENB. 


Sp. Zoothamnium arbuscula BHRENB., Infusionsth. Tab. xxIx. fig. 2. 





[+ The stem of spirally flexible Vorticellines consists of a wall and an internal 
canal containing a thread, or streak, which does not exactly fill it. When a stem or 
branch divides, the structure of the divided parts is not exactly the same in Carchesium 
and Zoothammdwin. In Carchesium the canal and streak of a branch have no connexion 
with the corresponding parts of the stem on which it stands. After each fission 
one only of the fission-progeny occupies the apex of the already existing stem, and 
continues to prolong it hy secretion of new matter, the canal and the thread. suffering 
no breach of continuity. The other individual secretes at first a short portion of stem 
which is quite solid, and is in connexion with the outer wall only of the stem pre- 
viously existing. It is after this commencement that a new canal and a new streak 
begin to be seen. The same occurs at every subsequent division : the individual at 
the apex has the canal and streak of its stem in continuity with the similar parts 
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Epistylis BureNs. (and Opercularia ejusd.) The animal coni- 
cal or campanulate, with rigid pedicle, simple, or branched from 
imperfect spontaneous division. 


Sp. Zpistylis flavicans EHRENB., Vorticella umbellaria Lam., Roesen, Ins. mr. 
Suppl. Tab. o. — Opercularia articulata EHRENB., Rorsen, ib. Tab. xovr. 
figs. 5, 6, &c. 


B. Loricated. 
Tintinnus EHRENB. 


Sp. Tintinnus inquilinus, Vaginicola, inquilina Liam. 





previously existing, whilst the other has the beginning of its stem solid, and afterwards 
& canal and streak not continuous with those previously existing. 

In Zoothamnium a continuous canal runs through the stem and all the branches of 
the colony, and the streak also divides at every fork, so that all the streaks and canals 
are in connexion, Stern. op. cit. Pp. 82—84.] 


CLASS IL 
POLYPS. (POLYPI). 


Poryrs are gelatinous, oblong or conical animals with a con- 
tractile body, an intestinal cavity, and an oral aperture, which is 
surrounded by a circlet of arms or tentacles. 

Besides these arms there are no special organs of sense, at least 
in the greater number of Polyps, though all appear to be very sensi- 
ble of the stimulus of light. Propagation is effected partly by eggs, 
partly by germs or buds: in many instances the last are not de- 
tached from the parent stem, and thus there arise compound animals, 
different individuals being connected. 

Our Polyps were, for the most part, unknown to the ancients : 
and under this name entirely unknown. By it they understood 
naked molluscs of the form of sepia, especially that genus which 
is now called Octopus? by Zoologists. From analogy, and from 
some resemblance of form, RÉAUMUR and JUSSIEU first gave the 





1 Of the numerous works on this class we are content to quote the following : 

A. TremBLEy, Mémoires pour servir à U Histoire d'une genre de Polypes d'eau douce, 
à bras en forme de cornes. Leide, 1744, 4to. 

J. Eurrs, An Essay towards a Natural History of the Corallines and other Marine 
Productions, &c. Lond. 1755, 4to, with plates. 

J. Eris and D. SoLANDER, The Natural History of many curious and uncommon 
Zoophytes, with 62 plates. London, 1786, 4to. 

P. S. Parras, Elenchus Zoophytorum. Hage Comitum, 1766. 

F. Cavorini, Memorie per servire alla storia de’ Polipi Marini. Napoli, 1785, 4to. 

E.J. C. Esper, Die Pflanzenthiere in Abbildungen nach der Natur. 11. Thle. 
Nürnberg, 1761—1797 (with two supplements). 

W. Rare, Ueber die Polypen im Allgemeinen und die Actinien insbesondere. Weimar, 
1829, m. 3 color. Kupfertafeln, 4to. 

C. G. EureNBeErG, Die Corallenthiere des rothen Meeres. Physikalische Abhand- 
lungen der Königl. Akad. der Wissenschaften zw Berlin aus dem Jahre 1832, Ss. 225 
— 380. (Also published separately, Berlin, 1834, 4to.) 

G. Jounston, History of British Zoophgtes. Second edition, with mwmerous illus- 
trations on copper and wood. 2 vols. 8vo, 1847. 

2 The French name Poulpe now given to this animal is merely a corruption of the 
ancient name Polypus. 
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name Polyp to those fresh-water animals that had been described 
by TremBrev, and which are provided with a circlet of arms. 

To this class belong many marine animals, which at first sight 
rather resemble plants than animals. Formerly these so-called 
Sea-Plants were, on account of the hardness of the calcareous sub- 
stance of which they consist, referred to the mineral kingdom: and 
Corals were compared to branching erystallisations (Arbor Dian) 
and stalactites. Hence the name (Lithophyta, Lithodendra) stone- 
plants. The ancients believed that Corals were soft whilst in the 
sea, and only became hard in air : 

Nune quoque curaltis eadem natura remansit, 
Duritiem tacto capiant ut ab aere, quodgque 


Vimen in equore erat, fiat supra equora sacum. 
Ovrp, Met. rv. 750—752. 


Even amongst later authors traces may be found of the same 
opinion, founded on defective observation, or on confusion of soft 
species with similar hard ones. Up to the middle of the last cen- 
tury, it was the prevailing view that these Corals belonged to the 
vegetable kingdom. Marsrarr, in 1706, observed on “the shore of 
the Mediterranean some of these products (Aleyonium, Corallium, 
Antipathes), and found in their pores little bodies that contracted 
when the stem was removed from the water. Such bodies or buds 
he took to be flowers, and so believed that at length the view was 
definitively established which consigned these marine products to 
the vegetable kingdom. But still the animal odour, that was ob- 
served, opposed this view, as well as the chemical investigations 
of GEOFFROY, of LEMERY, and of Marsio himself, which demon- 
strated ammoniacal constituents in these supposed sea-plants, just 
as in animal substances. PEYsONNEL, a physician of Marseilles, 
observed at that place (1723) the Blood-Coral, and afterwards on 
the coast of Northern Africa examined different Madrepores and 
Millepores: the result was that he found Marsiarr’s Plants to be 
Animals, and named them Orties Oorallines. He imparted his dis- 
covery to RÉAUMUR: to whom the notion seemed so Improbable, 
that in a short notice of it which he gave in the Mémoires of the 
Academy of Sciences at Paris 1727, he felt bound to suppress the 
discoverer’s name. Shortly afterwards, when Peysonner’s dis- 
covery had been forgotten, TREMBLEY found in our country the 
fresh-water Polyp, and communicated his observations to REAumur. 


62 CLASS IL 


In the two following years BERNARD DE JUSSIEU, the celebrated 
Botanist, investigated Alcyonium (Lobularia), Flustra and Tubu- 
laria on the coast of Normandy, and confirmed Prysonner’s dis- 
covery: whilst RÉAumur also adopted his views. LINNAUS, 
accordingly, transferred the Corals and stone-plants to the animal 
kingdom: and thus more than half a century was required to 
effect the adoption by Science, as a firm truth, of that view which 
FERRANTE IMPERATO had announced at the beginning of the 
16th century! Erurs, PALLAS, CAVOLINI and other authors, 
in the latter half of the past century, extended and multiplied our 
acquaintance with these interesting marine animals, of which the 
investigation still affords to sgavants of the present day a rich 
material for new and important discoveries. 

Polyps are either naked, or are provided with a body more or 
less hard, which they surround like a bark, or by which they are 
surrounded. To the naked Polyps belong the well-known Armed 
Polyp of fresh-water (Hydra L., Polype d'eau douce, à bras en forme de 
cornes). The body of this animal is hollow within, and terminates 
in a little eylindrical stalk that is without any opening. There is 
a single row of tentacles round the mouth which can be extended 
like long rays, or be contracted into little eonical swellings. 
T'hese tentacles are not all formed at once, but at different times : 
their number is therefore indeterminate, and frequently varies in the 
same species. Generally there are not more than six tentacles 
present: rarely more than twelve. By their assistance the fresh- 
water Polyp can ereep along upon water-plants or upon the bottom, 
overpower its prey, and convey it to the mouth. ‘These Polyps are 
very voracious, and feed upon minute Crustaceans (Cypris, Daphnia, 
Monoculus, &e.), and upon worms (Stylaria paludosa LAM. Naïs, 
Tubifer, &e.), which frequently surpass them in bulk. Aeccordingly 





1 To complete this compressed historical review, we refer to B, De JussIEu, Examen 
de quelques productions marines, &c. Mém. de V Acad. royale des Sciences, 1742. pp. 290 
— 302 ; RÉAUMUR, Mémoires pour servir à Histoire des Insectes, Tom. vr. 1742. Pre- 
face, pp. 49-—80 ; PALLAS, Elench. Zoophytor. pp. 13-—20 ; LAMOIGNON MALESHERBES, 
Observations sur V Histoire natur. de BurroN et de DAUBENTON. Paris, 1798, mr. pp. 154 
— 206 ; EHRENBERG, Die Corallenthiere des rothen Meeres, pp. 4» 5 ; MILNE EDWARDS, 
Ann. des Sc. Natur. sec. Série, Tom. vr. Zoologie, 1836. pp. 5—9; FLOURENS, Analyse 
d'un ouvrage mamuserit intitulé, Traité du Coral &e. par De PEYSONNEL, Ann. des Sc. 
Nat. sec. Sér. Tom. rx. Zoologie, 1838, pp. 334—351- 
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their mouth admits of much expansion: and the body can be dis- 
tended. The food is moved to and fro in the cavity of the body, 
and in a short time (often within a quarter of an hour) is converted 
into a pap. The undigested residue is rejected through the mouth. 
Propagation is effected usually by buds. A minute swelling rises 
on the surface of the Polyp; it grows, loses its conical form, be- 
comes tubular, acquires tentacles, and is then a new Polyp. The 
young animal continues to sit on the body of the parent, and thus 
receives the same nutrition in common. Upon this young one 
other young buds may be developed. Thus a branching arises. 
At length the young Polyp separates itself from the parent stem 
(in summer frequently after four days, in winter later), assumes an 
independent state, and new buds are formed, or those already 
present are multiplied. 

Thus these Polyps may form compound animals. Many indi- 
viduals of the same species are united so as to make up a single 
body. All the animals thus combined gain their nutrition in com- 
mon,—have a common life. It is not the animal kingdom only 
that affords us instances of compound living bodies: the vegetable 
kingdom presents many such! By an individual, in the vegetable 
and animal kingdoms, may be understood a body that cannot be 
divided into two or more similar portions, without the idea of a whole 
being lost, and whose vital functions pass through a determinate 
cycle of periods? ‘The development of the fruit is the final function 
in vegetable life: when this is accomplished the plant may die. 
Many plants bear fruit only once— whether in one year, or in two 
or more years; such plants die after fructifying, and are true indi- 
viduals. There are other plants again, which leave a determinate 
portion after the fructification, that continues to live, and, after a 
time, bears fruit anew. The portion that thus remains may con- 
sist of root alone, or of root and stem. Such plants are, in reality, 
compound. 

A tree therefore is not an individual, not a single plant. The 
buds of the tree are new plants: they are developed, grow, possess 
an independent life, which is passed in determinate stages. Hence 





1 See LAMARCK, Mist. Nat. des anim. sans vert. 1. p. 69, &e. (and znd edit. p. 65, 
&c.). Comparaison des Animaux composés avec des végétana pareillement composés. 
3 See SCHLEIDEN in MUELLER’s Archiv. 1838. s. 168, 
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old trees may afford an emblem of perennial youth: every spring 
they are covered again with leaves as fresh as those they had fifty 
years before. The stem alone is old, the leaves are still young 
again. 

We might be able, from the branching of the fresh-water Polyps 
from their living stem, to explain the plant-like forms of Corals 
and other such marine products. When a Polyp does not consist 
of a single soft mass, but contains a harder substance, or Is sur- 
rounded by a calcareous sheath, then from the union of many such 
a body may arise which resists decomposition, and as such after the 
death of the Polyps, may be preserved in our collections for a 
length of time, as for ages they have been preserved in the cal- 
careous strata of our mountains, formed at the bottom of the sea in 
a former epoch of the world. This common mass is named a Poly- 
pary or Polypstock (Polypartum)*. After the Polyps had been dis- 
covered, these stone-plants, as they had been called, were supposed 
to be the work of the animals that dwelt in them, and were com- 
pared to the cells of bees. This view of the matter does not now 
require confutation. That of LAMARCK and others agrees more 
closely with the true nature of the process; they consider the 
polypary to be a secretion upon the surface of the Polyps, and com- 
pare it with the shells of Molluscs (Snail or Mussel-shell). As 
there are Snails both naked and with shells, in like manner there 
are Polyps that are naked, and that are shut up in tubes: and the 
Polypstock is the union of the shells caused by the connexion of 
the Polyps that lived in them. hus the Polypary would be, on 
this view, a dead substance, deposited in layers like a mussel-shell. 
Though this be nearer the truth than the earlier idea according 
to which the Polyps built their houses, still it does not entirely 
accord with the true nature of the process. Observation proves 
that this part, at least in many species, has a proper life, that.it is 
nourished, grows, and is the seat of that gemmation whence new 





1 It appears that RÉAUMUR first invented this appellation, now in common use ; 
ceAuroit-on pu prévoir. . … . que ces corps qui sembloient avoir végété dans la mer, étoient 
pour les polypes ce que les guépiers sont pour les guêpes ; qw'on ne devoit plus leur laisser 
le nom de plantes et que pour leur en imposer un qui exprimât evactement ce qu'ils sont, on 
devoit les appeller des polypiers?” Mém. pour servir à U Hist. des Insectes. Tom. vr. 
Préface, p. 69. 
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Polyps have their being. It is a covering which, like a dermal 
skeleton!, may become horny or calcareous. 

The hard, stone-like Polypstoeks which form coral-banks, are 
particularly deserving of notice. But the part they play in altering 
the earth’s surface has been much exaggerated by ForsTer, PERON, 
and other voyagers. The numerous coral islands of the southern 
Pacifie having an annular form with banks steep on the outside 
and shelving gently down to the trough or the included water, are 
clearly of voleanic origin. They are covered with Corals, but do 
not consist of Corals. Polyps cannot live at great depths, but the 
Corals rest on shallows or on mountain-ridges in the sea, similar to 
the rocks parallel to the coast of the Red Sea. Hence Corals may 
eontribute to the formation of islands, or may prevent the washing 
away of the shores of islands already formed, just as plants that 
grow on sandy coasts protect the hillocks from being blown away. 

After these general remarks on Polyps and Polypstocks, we must 
dwell for a little on the particulars of structure of the different 
animals that belong to this class. It would be a defective and 
erroneous idea, to suppose that TREMBLEY’s fresh-water Polyps are 
to be considered as the Type of the class. That we drew the atten- 
tion of our readers, in the first instance, to the fresh-water Polyp, is 
merely to be attributed to the historie form which, in introducing 
this class, we thought useful for the right understanding of it. The 
animals which live in Polyparies have in several respects a much 


en 


1 See Mine EDwarps, Observations sur la nature dl le mode de croissance des Poly- 
Piers, Ann. des Sc. Natur. Seconde Série, Tom. x. 1838. Zoologie, pp. 321— 334. 

LAMARCK appears to me in some degree to contradict himself, when in one place he 
calls the polypary a common body possessing an independent life, and producing new 
individuals upon its surface, which die and are again replaced by new ones, and con- 
tinuing its life almost unobserved as long as it is surrounded by water alone (Hist. Nat. 
des Anim. sans Vert. 1. p- 63, new edition); and in another place denies to the poly- 
pary all life, and compares it with the shells of molluses, ibid. rr. PP. 86—99. Before 
this, LINNzus, PALLAS and others had recognised in the polypary a proper life, but of 
late years this opinion, on the authority of LAMArcK, has been almost generally 
relinquished. 

2 Comp. J. B. Forster, Bemerkungen auf seine Reise um die Welt, Wien. 1787. 
8vo. s. 120, 121; A. von KorzerBue, Entdeckungs-reise in die Südsee, 111. Weimar 182 E 
8. 187; Quor et GArMmarp, Mémoire sur Vaccroisement des Polypes considéré géolo- 
giguement, Ann. des Se. Nat. vr. 182 5. PP- 273—290 ; EHRrENBerG, Veber die Natur und 
Bildung der Corallenbänke des rothen Meeres, Physik. Abhandl ungen der Akad. der Wis- 
sensch. zu Berlin. 1832. s. 381— 438. 
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nearer alliance to Sea-Anemondes (Actinie), which CHAMISSO and 
ErseNHARDT had properly classed with Polyps', although CUVIER 
joined them to the Medusze (Acalephee), LAMARCK and SCHWEIGGER 
to the Star-fishes (Eehinodermata). These Actinia have a tubular 
form, or resemble truncated cones. By their discoidal base they 
adhere to rocks, marine shells, and other bodies; but are able to 
loosen their hold, and to consign themselves to the motions of the 
water. They can also creep by means of that base, as the belly- 
footed molluses (Gasteropoda) do by means of their ventral disc. 
But ordinarily the motions of these animals are restricted to a 
greater or less expansion of the oral aperture, and to a contraction 
of the hollow tentacles which surround the mouth in a variable 
number, but always greater than twelve. These Actinie are naked 
Polyps, rather of a coriaceous than a gelatinous consistence ; they 
were not unknown to the ancients, and are noticed by ARISTOTLE? 
as Acalephae, and by Priny® as Urtica. Such Polyps with Polyp- 
stocks are the genera Fungia, Caryophylla, Astrava, Meeandrina. 
The Polyps of other Polyparies, as Isis, Alcyonium (Lobularia), 
Tubipora, &e. have eight tentacles, which are flat and motehed on 
the edges or have lateral prolongations. Im all these the intestinal 
canal is a blind sac. But there are other Polyps which, by their 
more perfect organisation, approach the Molluscs. Their intestinal 
canal is reflected upwards, and terminates by an opening close to 
the mouth. Aupouin and Minne EDWARDS observed this struc- 
ture (1828) in Polyps of the genus Flustra*: at the same time 
EunrerBerG published his earlier observations to the same effect, 
and gave to Polyps, with this organisation, the name of Bryozoa; 
which has been received into the systematic works of zoologists®, 





1 Nov. Act. Acad. Cwsar. Leop. Carol. Natur. Curiosor. X. Pp. 354 355- 

2 "Tort Òè kad TÒ TÔV dka\npûâv yévos tov * mpoomégpuke dè Taîs mérpats, Warrep vra 
Tv òorpaKodépuwv * drro\terat d’ éviore. Odr Exer Öè Öorpakov, dMAà capk@òes zrâv 
&orw adro0, k.r.\. De Anim. Hist, IV. c. 6. These words, in my opinion, apply to 
Actiniee alone, 

8 Hist. Nat. Lib. rx. c. 68. But that Meduse also (our Acalephee) were by the 
ancients designated under this name, I will by no means deny. 

4 Reswmé des recherches sur les Animaua sans Vertèbres faites aux Îles Chausey, Ann. 
des Sc. nat. Tom. xv. 1828. pp. 12, 13. 

5 Symbol physice seu 1cones et Descriptiones Animalium evertebratorum ex itinere 
_F, G. HEMFRICH et C. G. EHRENBEBG, Dec. T. Berolini, 1828. folio. Polypi, p. 2. Also 
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and is now commonly used. MrLye EpwArps makes a separate 
class of these creatures, and places it amongst the Molluscs, after 
the naked Acephala, or Tunicata. Their arms are beset with cilia, 
which however are also remarked in some other Polyps, and consc- 
quently are not a distinetive character of Bryozoa, as would seem 
to be implied by the name Cilsohrachtata. To these Bryozoa belong 
the genera Aleyonella, Eschara, and Flustra. The remaining 
Polyps we shall name, with EHRENBERG, Anthozoa. 

The simple stomach of the Anthozoa is, for the most part, sepa- 
rated from the cavity of the body. In Actinia this space is divided 
into many prismatie cells by partitions that stretch perpendicularly 
from the outer surface of the stomach to the innermost surface of 
the covering of the body. Similar partitions are found in many 
Anthozoa, though in much smaller number. One or more openings 
conduct from the bottom of the stomach to the cavity of the body, 
or to the general common cavity of the Polypstock!. In Hydra 
there is no special cavity of the body, but the cavity of the stomach 
is in immediate connexion with the walls of the body. It was 
formerly erroneously believed that the stomach of this animal is 
simply an excavation of its body, and that the structure of both 
surfaces is the same. The internal surface is coated with conical 
cells whose points are directed inwards? The external surface, on 
the contrary, is formed of flat cells, and contains oval vesicles, from 
which a long delicate thread can be projected, (Angel-organ of the 
Germans?). TRreEMBLEY, amongst his many experiments on the 
reproductive power of the fresh-water Polyp, even turned the body 
inside out, like the reversed finger of a glove. Nevertheless, the 
creature continued to live, and took food. This may be explained 
by a change of structure, the consequence of the violence of the 
experiment. In Bryozoa, the intestinal canal is freely suspended in 
the cavity of the body: a longer or shorter oesophagus leads to a 
muscular stomach, lined, in some cases, with horny teeth, closely 





GRANT, as early as 1827, had observed the reverting intestinal canal, and the vibrating 
cilia on the arms of Flustra. Edinb. New Philog. Journ. 1. PP. 107—337. 

1 Lister, Philos. Transac. 1834, p. 371, Pl. vin. fig. 3 in Sertularia. MINE 
Epwarps in the new illustrated edition of Cuvier, Règne Anim. Zooph. Pl. uxxx. in 
Jsis nobilis, &c. 

2 See Corpa, Nov. Act. Acad. Cesar, Leop. Carol. Natur. Curiosor, Tom. XVIII. 
Ann. des Sc. natur. Tome vir. Zoologie, p. 363. 
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set in rhomboïdal rows: then comes a second stomach ending below 
in a blind sac that is continued at the upper part into an intestine, 
which ascends by the side of the stomach and cesophagus, and 
near the mouth, or a little below it, ferminates in the anus. 
Brown follicles cover the external wall of the stomach, and seem to 
‚represent the liver!. In some Polyps a circulating system has 
been observed, or at least vessels, which probably arise as branches 
from the intestinal tube, anastomose with one another in the Polyp- 
stock, and effect a communication between the different individuals? 
In many, moreover, a stream of water is found, which penetrates 
by the mouth into the canals of the Polypary. It has been observed 
that the flow is caused by cilia on the walls of the canals. Probably 
this motion is in connexion with the function of Respiration. 
Luster saw in the stem of Plumularia pluma LAM. the stream in 
the same canal moving alternately in opposite directions? 

We have seen above that propagation in Polyps is usually 
effected by buds. In Hydra, after being developed, they are sepa- 
rated: in others they remain attached to the parent-stem. But 
besides this mode of propagation, a sexual generation has been 
observed in this class. In Hydra, about winter-time, a periodical 
development of eggs on the inferior part of the body has been ob- 
served. The thin membrane, surrounding the egg as it projects 
from the body, bursts, and the egg attaches itself to some object or 
other in the water. In some species the yolk-membrane is covered 
with cloven ramiform processes, as if with spines. After two or 
three months the young one is visible. The conical excrescences 
which arise higher up on the body at the base of the arms, and 
which are perforated at the point, contain spermatozoa ; and may, to 
a certain extent, be considered to be external testes*. These genital 





1 See A. FARRE, Observations on the minute structure of the higher forms of Polypi. 
Phil. Trans. 1837, pp. 387—426. Pl. XXXVII 

2 Mine EDWARDS, Ann. des Sc. nat. sec. Série, rv. Zool. p. 338. 

3 Phil. Trans. 1834, p. 369- 

4 The egg of Hydra was figured long ago by ROESEL, Suppl. Tab. vxxxuT fig. Ta 
and fig. 2. See also the figures of EHRENBERG and Erpr in WAGNER, Zcon. Zootom. 
Tab. xxxrv. figs. 8 and ro, and of LAURENT, Recherches sur U Hydre et U Eponge d'eau 
douce, Paris (1844), Pl. 1m. Here figs. 9—14 the exclusion from the egg is figured, 
which had also been observed by Pallas: ““ Ovula autumno generare Hydras observatum 
est polypi compendium per hyemem duraturum continentia—Hanc per ovula propa- 
gationem bis meis oculis perfectam observavi.” Elench. Zoophytor. p. 28. 
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organs may exist at the same time, and in variable number, in one 
and the same individual. And many other Polyps are also herma- 
pbrodite. Im others again the sexes are separate: whether both male 
and female individuals oeeur on one and the same stem (Monwcía, 
as in Plants), or one Polypstock bears only males, another only 
females (Diceta). The last is the case of Veretillum. In the 
Bryozoa, Monacia appears to prevail universally, yet so that (to 
Judge from the investigations of NORDMANN in Tendra zostericola, 
and of VAN BENEDEN in Aleyonella) the cells which contain Polyps 
with eggs are more numerous than those with spermatozoa. These 
peculiar constituents of the seed (vid. above, p. 43), of which the 
motions are so striking under the microscope, have, of late ycars, 
caused the important discovery of the sexual propagation of Polyps; 
but for them, ovaries alone would now, as twenty years ago, be 
ascribed to this class, especially as the seed-secreting organs (testes) 
are not to be distinguished in it, as to external appearance, from 
those that prepare the germs (ovarda)!, In those Anthozoa that 
have, like the Actinie, a cavity of the body distinet from that of 
the stomach, they are situated between or upon the partitions that 
divide that cavity into cells (see above, p.67). In Sertularia and 
Campanularia most of the Polyps are without sex, whilst cells with 
ova are developed in the axillee of the branches. 

Propagation by spontaneous division does not occur in most 
Polyps. In Caryophylla there is a complete longitudinal fission, 
occasioning the dichotomous form of the Polypary, since two Polyps 
come from one, four from two, &c. If the longitudinal fission be 
incomplete, cells of irregular form arise, as in Meeandrina. 

In most Polyps the power of reproduction is very great. Trex- 
BLEY'S experiments on the fresh-water Polyp are well known: he 
divided them longitudinally and transversely, and every piece 
formed a new animal? Rorsrer found that even the tentacles or 








1 Such is the case also in Mollusca, nay even in some fishes ; and in general the 
sexual organs in the animal kingdom possess a similarity in the two sexes, which was 
observed by the ancients, and occasioned many fanciful appellations and comparisons. 

2 Hence LiNNaUus borrowed the name Hydra for this animal genus, from a com- 
parison with the Mydra of mythology : 

…….ab ipso 
Ducit opes animumque ferro. 
Homrar. Od. rv. 6o. 
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arms, when separated, grew into new Polyps; an experiment which 
did not succeed with TreuBrey. The power of reproduction is 
in Actinde just as great; they regenerate parts that have been cut 
away, and admit of propagation by artificial division, as DICQUEMARE 
especially has shewn by his experiments. Nr) 

Before leaving the propagation of Polyps, we must notice those 
late observations which indicate so close an affinity between Medusce 
and certain Polyps, that in time probably a great revolution will 
be made in the systematie arrangement of the animal kingdom. 
In Syncoryne, for instance, and Coryne (Clava), and certain Cam- 
panulariae bell-shaped appendages or off-shoots have been noticed, 
which at length are separated from the stem, and resemble minute 

_Meduse. Conversely, also, the observations of SARS and of Von 
SrrBoLD have shewn that Meduse come from the egg under an 
oblong form resembling that of infusories beset with cilia: these 
move freely, at first, then fix themselves, lose their cilia, become 
clavate, acquire arms, and perfectly resemble Hydra. These hydra- 
like forms divide by transverse indentations, and separate into rings 
from which Medusw arise. 

It is possible, therefore, that all Aydra-form Polyps may be only 
imperfeet forms of Meduser. And if so, those animals which 
REÉAUMUR first named Polyps, would no longer belong to this class. 
But on this supposition it is wonderful that Spermatozoa should be 
observed in Hydra and Coryne: a fact that may cause us to hesitate 
before we conclude, with DuJARDIN, that the eggs, described above 
(p. 68), are Bulbills. At all events the perfect form of Hydra would 


then be unknown!. 


DENN 


1 We cannot detail these observations more particularly, without being diffuse 
beyond our object. Let it suffice to refer the reader to LOvÉN Stockh. Vetensk. Akad. 
Hand. 1836 ; WimGMANN'S Archiv für Naturgesch. v. 1837, 5. 219—262, 8. 321—326; 
Ann. des Sc. nat. sec. Série. Tom. xv. Zool. pp. 157— 176. (Observations sur le 
dévéloppement et les metamorphoses des genres Campanulaire et Syneoryne.) 

Sars, Beskrievelser og Jagttagelser over nogle maerkelige eller nije ò Havet ved der 
Bergenske Kyst levende Dyr. Bergen, 1835. 

C. Tu. V. SrmBoup, Neueste Schriften der natunf. Gesellsch. in Danzig ux. 2 Heft 
1839, 5. 26—35. 

Sars, Mém. sur le dévéloppement de la Medusa aurita et de la Cyanea capillata. 
Ann. des Sc. nat. sec. Série. Tom. Xvr. Zoologie, pp. 321—348. 

STEENSTRUP om Fortplantning og Udwvikling gjennem vexlende Generationsrackker. 
Kjöbenhavn, 1842. 4o. (Translated by G. BusK for the Ray Soc. from the German 
Translat. 1845, On the Alternation of Generations.) 
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Of the nervous system of Polyps little is known; it has not 
been described as a connected whole, but different observers have 
imagined that they had discovered ganglia or a nervous ring near 
the mouth. From analogy it is probable that the nervous system, 
where it exists, does form a ring round the mouth ; and that the 
threads, which Sprx described in the pedal disc of Actinie as 
nerves, can on this account scarcely be considered to be such. As 
organs of sense, four coloured spots at the edge of the disc have 
been observed in the Medusa-form products of Syncoryne and Coryne 
fritillaria of SrreNsTRUP, which entirely resemble the parts that 
BrRreNBerG considers to be eyes in Medusa. Still more distinct is 
this organ in a form described by QuarreraGes, which he names 
Eleutheria dichotoma. Here this author found six eyes with a 
hemispherical lens, a granular pigment of a red colour, and a 
spherical projection of the integument closing the eye like a cornea!, 

Im Bryozoa the muscular system is most largely developed, and 
serves principally to retract the animal within its cell. It protrudes 
itself partly by straightening the alimentary canal, partly by means 
of fransverse muscular fibres which contract the diameter of the 
visceral cavity, and in that way elongate it? Traces of a muscular 
system have also been met with in other Polyps. 

As to the geographie distribution of Polyps, we have only 
imperfect notices. Fresh-water Polyps, Hydra, Aleyonella, Plu- 
matella, have, as far as I know, only been observed in Europe; but 
from this to conclude that they do not occur in tropical regions, 
would probably be premature. Still EnRENBERG found no Hydra 
in Africa and Arabia. Actinie are met with in all seas, The 
Polyps with polyparies, which are almost all inhabitants of the sea, 
are richest in species in warm regions; Flustra, amongst the 
Bryozoa, is it seems an exception to this: the European species of 
this genus are about as numerous as the foreign: these last come 
principally from New Holland; Gorgonia occurs in all seas, but 








VAN BENEDEN, Mém. gur les Campamnulaires de la côte d’ Ostende, Mém. de TA cad. 
Royale de Bruxelles, xv. 1843. Ann. des Sc. natur., sec. Série. Tom. XX. Zool. pp. 
350—373- 

Dusarpin, Mémoire sur le dévéloppement des Méduses et des Polypes hydraires. Ann. 
des. Sc. Nat. 3e Série. Tom. rv. 1845. Zoologie, pp. 257—28r. Pl. XIV. XV. 

1 Ann. des Sc. Natur. sec. Série. Tome Xvirr. p. 280. Pl. vir. fig. 6. 

* Minutely detailed by FARRE in Bowerbankia, Phil. Transact. 18 37. PP. 393—396. 
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nearly one-half of the numerous species is found in America. Of 
swimming polyparies (Pennatulw), many species are found in the 
Mediterranean, the Indian Ocean and the North Sea, and the large 
Umbellaria of Greenland, which attains a length of six feet, is 
remarkable. Of the stony polyparies, the greater number occur in 
the seas of hot countries, as ea. gr. Madrepora, especially Astrea, 
Caryophylla, Fungia, Mwandrina. Most of the species of the last 
genus are found in the Indian Ocean and South Pacific. The Red 
Sea also has very many species from the division of these stony 
polyparies. More than one-fourth of the known species of this 
class were found there by EHRENBERG. Notwithstanding the 
proximity, it seems that the Red Sea, with the exception of some 
species of Actinia, has no species in common with the Mediterranean. 
Isis nobilis (Corallium rubrum) appears to occur in the Mediter- 
ranean alone. 
Of many genera numerous fossil species are found, especially of 
_those whose species now live in hot regions. Thus the genus 
Astra numbers more fossil than living species: and these petrified 
remains belong principally to the Jura- and chalk-formations. Still 
more numerous are the fossil species, as compared with those now 
living, in the genus Turbinolia. A genus which appears to connect 
Fungia and Turbinolia, Cyathophyllum of Gorpruss, has quite died 
out, and occurs in transition limestone. In the same way fossil 
species alone are found of the genera Ceriopora, Favositis, Pustu- 
lopora, Heteropora, Catinipora and Aulopora. ‘The fossil Polyparies 
prove, like all other remains of an earlier vegetable and animal 
world, that the surface of our earth had in earlier times a higher 
mean temperature than it has now. 





SYSTEMATIC 
ARRANGEMENT OF POLYPS. 
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ANIMALS contractile, having an intestinal cavity, with distinct 
terminal mouth, surrounded by tentacles or radiating lobes, seldom 
free, oftener affixed, aquatic; usually secreting a hard calcarcous 
or horny body (polypary), and adhering to it. 

Propagation is by eggs, gems, stolons. Usually compound ani- 
mals are formed of many individuals cohering. 


SECTION IL. Anthozoa EHRENB. 


Aperture of the nutrient canal single. Tentacles contractile, 
mostly without vibratile cilia. 


Orper 1. Zo driformia. 
Tentacles of variable number. Me canal excavated in the 
parenchyme of the body, not surrounded by an abdominal cavity. 


Family L. Hydrína. Naked, free, spontaneously affixed, with 
deciduous progeny. 


Hydra L. Body eylindrical, narrowed into a pedicle, simple or 
ramose from the progeny not having been detached. Mouth 
crowned with tentacles, round, contractile, in a single whorl. 


Armed-Polyp: Sp. Hydra viridis, TrexB. Pl 1. fig.; Roes. Ins. mr. 
Polyp. Tab. 88, 89. This green species was the first which TREMBLEY 
found ; it is rarer and smaller than the others.—Z. Grisea, TreMs. 
Pl. 1. fig. 2;— H. fusca, TREMB. Pl. 1. fig. 3, 4, polype à longs bras, 
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Rozrs. Ins. mm. Polyp. Tab. 84, 85, 87 ; TREMBLEY performed most 
of his experiments on these last two species. Comp. what is said 
at pp. 67, 69. 


On this genus compare the work of TREMBLEY, noted in p. 6o, and of 
Laurent, p. 68. The first discoverer of the genus was LEEUWENHOECK, who 
probably observed Hydra grisea. He announced this animal in a letter to 
the Royal Society of London, of Dec. 25, 1702, observed its propagation 
by gemmation, figuring it with two young ones, and especially described 
the great contractility of the arms. Phil. Trans, No. 283. Vol. XXII. for 
the years 1702, 1703, pp: 13041311. This description, however, had 
been forgotten when TREMBLEY discovered the animal a second time. 


Clava Gaer. Coryne of authors, not of GAERTN. Body cla- 
vate. Tentacles scattered. 


These animals are marine, and adhere to different bodies. Propa- 
gation is effected by buds of a round or bell-shaped form, which 
contain ova or spermatozoa, and which occasionally detach them- 
selves from the stem on which they were developed, swim freely 
about, and resemble small Medusze. 


Sp. Clava parasitica Ga., Hydra multicornis, ForsKäu, Jeon. Rerum natur. 
Hauniee, 1776. Tab. xxv1. fig. b, B. Cor. squamata Mverr. Zool. Danic. Tab. 
zv, about three lines, according to RArHKE, Jinch long. RATHKE dis- 
covered Spermatozoa in the swellings called Sgquame by MUELLER; vid. 
WIEGMANN's and ERICHSON’S Archiv. f. Natwrgesch. 1844. 5. 1 55— 165 3 
Ann. des Sc. Nat. zieme Série, 11. 1844. Zool. pp. 201— 210; WAGNER found 
eggs in these swellings, Zcon. Zootom. Tab. xxxrv. fig. 16. Thus the sexes 
appear to be distinct. 


Eleutheria Quarreraces. Body hemispherical, hollow. Ten- 
tacles six, divided into two retractile branches, terminating in a 
round head. Six eyes placed base of the tentacles. 


Sp. Zleutheria dichotoma, Dr Quarreracrs, Mémoire sur U Bleutherie dicho- 
tome. Ann. des Sc. nat. sec. Série. Tom. Xvir. 1842. Zool. pp. 272—288, 
Pl. vir. Discovered in the Atlantic ocean, on the shore of the Islands 
Chausey, Dep. La Manche, } millim. in diameter. There were eggs in the 
posterior part of the body. This form is probably a free bud for the propa- 
gation of some species of Coryne, Sertularia or Tubularia. See V. BENEDEN, 
Bulletin de VAcad. Royale de Bruxelles, Tom. xr. No. ro. QUATREFAGES, db. 
Tom. xm. No. 2. Mij 


[Genus Pedicellaria Murrr. delendum'!.) 





1 Pediculated organs with three valves are found between the spines and tentacles, 
or suckers, of the sea-urchin, which MuELLER took to be parasitic Polyps, and of which 
he formed the genus Pedicellaria. 
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Family IL. Sertularina. Polyps affixed by a membranaceous 
pallium secreting the Polypary, or loricated, included in a tubule 
or cell. 


Hydractinia VAN BereD., Eehinochorium HassALL, Dysmor- 
phosa Pureer, Synhydra QUATREFAGES. Polyps of two sorts, 
sterile and fertile, set on an inerusting polypary. Tentacles numer- 
ous. The fertile polyps without mouth. 


Sp. Hydractinea lactea, Dismorphosa conchicola, Paiureer, Synhydra parasites 
QuArrer. Ann. des Sc. nat. sec. Série. Zool. Tom. xx. Pl. vi. Ix., Has- 
SALL, Ann, and Mag. of Nat. Hist. Vol. vu. Pl. x. fig. 5, Purureer, 
Wieex. u. Erreus. Archiv, vir. 1842. Taf. 1. fig. 3. Turbinate shells are 
often found inerusted with a greyish-brown firm covering, difficult to remove: 
this is the common body to which the several polyps, some millimeters long, 
are attached, which have of late years been described by different observers. 
QUATREFAGES found his specimens on the shells of Zurbo and Buccinum, in 
which the hermit-crab (Pagurus) had taken up his abode ; SO also BASTER 
previously, natuurk. Uitsp. 1. Tab. mr. fig. 5., According to QUATREFAGES, 
it is by no means established that all the above-mentioned names refer, as 
VAN BENEDEN determines, to the same animal. 


Coryne GARRTN., Stipula Sans, Syncoryna EnreNB. Polyps 
with scattered tentacles, nodiferous or globose at the tip. Polypary 
papyraceous, subramose, with polyps at the extremities of the 
tubes, not retractile within the tubes. 

The name Coryne of GAERTNER, PALLAS Spicileg. Zool. Fasc. x. 
1774, pp. 36, 40, 41, has by later writers been perversely given to 
other kinds, and the original typical species been named Syncoryne. 

Sp. Coryne pusilla GAERIN., Coryne glandulosa Parr. Spicil. Zool. x. Tab. 

Iv. fig. 8, &c. Compare on this genus Loven, Kong. Vetensk. Akad. Hand- 
ling. 1835; Wiro. Archiv, m8 PP. 321— 326, Ann. des Sc. Nat. 
2 Série. Zool. Xv. p. 170, Pl. var. J OHNSTON, Hist, of Brit. Zoophytes, pp. 
39—41, PL. u. * 


Tubularia L. (in part). Polyps with a double coronet or whorl 
of tentacles, the upper surrounding the mouth. Polypary affixed 
by the base, tubular, gelatinous or membranaceous, with polyps 
terminal, not retractile. 


a) Simple Tubularic. 


Sp. Tubularia indivisa L., Pubul, calamaris Parr, Jussieu, Mém. de A cad. 
Royale des Sc. 1742. p. 296. PI. x. fig. 2. A, B; Erurs, Corall. Pl. xv. ( 
Lister, Phil. Transact. 1834. p. 266. PI. vn. fig. 1, &c.; JoHNsTON, Hist. 
Br. Zooph. p. 48. pl. mm. 
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b) Branched Tubulariee. [Genus Eudendrium Eur] 
Sp. Tubul. ramosa L., Eru. Oorall. PL. xvr. fig. a. Pl. xvm. a, A, &c. 


Oorsrjggee SARS. 


Comp. Sars, Beskrivelse og Jagttagelser over nogle maerkelige eller nije 
Havet ved der Bergenske Kyst levende Dyr. Bergen. 1835. PL. 1. fig. 3 
ForBrs and Goopsrr, On the Corymorpha nutans, Ann. and Mag. of Nat. 
Hist. v. 1840. pp. 309— 315; JOHNSTON, Hist. Br. Zooph. pp. 54—56. PL 
vin figs. 3—6. 


Pennaria Gorpr. Polyps clavate, the club with scattered ten- 
tacles globose at the extremity, and with a whorl of longer tentacles 
at the base. Polypary ramose, with branches alternate polypi- 
ferous on one side (with Polyps secund.) 


Sp. Pennaria Cavolinit, Sertularia pennaria CAVOLINI, pp. 134—159. Tab. v. 


Campanularia Lam. (Sertularice species L, Bnr.) Polyps fun- 
nel-shaped, with mouth situated at the extremity of a retractile 
conieal tubercle. A whorl-of tentacles, numerous, warty, with 
dart-cells at the base of the tubercle. The Polypary corneous, 
tubular, branched, with cells campanulated, pedunculate, the pedicle 
long, continuous with the stem. The terminal cells sterile, the 
axillary oviferous. 


Comp. Lister, Phil. Trans. 1834, p. 372 &o. ; Loven, Kong. 
Vetensk. Akad. Hand], WireMaNN’s Archiv, mm. s. 249—262. Ann. 
des Sc. nat. Ze série, Zool. xv. p. 151 ; VAN BENEDEN, Mém. sur les 
Campamulaires de la côte d'Ostende. Bruxelles, 1843, 4°. (Mém. de 
P Acad. de Brumelles, xvm), Ann. des Sc. nat. 2e série, Zool. xx. pp. 550 
— 369. Pl 13 (Extract). 


Sp. Campanularia dichotoma En Sertularia geniculata L., ELuis, Coral. 
PlenNo: 19 A, a, G, 0, i mh fig. 3, &c. 


Sertularia Lu. (exclusive of several species). Polyps funnel- 
shaped; tentacles hispid, numerous, arranged in a whorl at the 
base of the mouth. Polypary corneous, simple or ramose, with 
eup-shaped cells sessile, or subpedunculate, with short pedicle, 
distinct from the stalk. Polypiferous cells sterile; others fertile, 
oviferous, scattered over the stalk and branches, situated usually 
near the base. 


The Polyps of this genus do not differ from those of the former, 
but the cells are non-pediculate, or the very short pedicle is dis- 
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tinctly inserted into an indent of the stem. The last form the 
genus Laomedea Lamouroux. Those which have cells entirely 
without pedicle may be thus divided : 


«) with cells bifarious or scattered (Sertularia Lam.) 


Sp. Sertularia abietina L., Er. Corall. PL. 1. No. 2. B, b; Sertularia pumila 
L., Ern. Corall. PL v. No. 8. fig.a, A, Lrsrer, Phil. Trans. 1834. Pl. van. 
fig. 3, &c. JomNston, Br. Zooph. p. 66, PL, xr. figs. 3, 4, and p. 75, PL 
XII fig. 1. 


b) with cells verticillate (Antennularia Lam.) 


Sp. Sertularia antennina L., Eur. Corall. Pl. 1x a. 


c) with cells secund (Plumularia Lam.) 


Sp. Sertularia pluma Eru. Corall. Pl. vm. fig. b, B, &c. JonNstoN, Br. 
Zooph. p. 92, PL xxrm. figs. 1—3.! 


Orper II. Oetactinda. 


" Tentacles eight, pinnate. Nutrient canal contained in a distinct 
abdominal cavity, connected with it by interposed lamellee. 


Family IL Xenina. Common body, fleshy or membraneous, 
aflixed by the base. Polyps not retractile, with pinnate tentacles. 


Xenia SAV. Common body growing upwards into stems divided 
at the top, branches short. Polyps fasciculate, collected at the 
extremities of the branches into globose heads, or umbels. 


Sp. Xenia umbellata SAVIGNY, Déscription de V Egypte, Polypes, Tab. 1. fig. 
3; SCHWEIGGER's Beobachtungen auf naturhist. Reisen. Tab. v. fig. 48 ; in 
the Red Sea. 


Anthelia SAv. Common body, membraneous, plane, spread over 


marine bodies, stoloniferous. Polyps standing out, erect, erowded, 
at the surface of the membrane. 


Sp. Anthelia glauca Savrany, a de VEgypte, Polypes, Tab. 1. fie. 7. 
P g ze y 8.7 


Note. Genus Rhizozenia EmreNB. is founded on a figure of 
Zoantha thalassantha of Liesson in the zoological plates of Du- 
PERRY's voyage (Voyage autour du Monde sur la Corvette la 
Coquille, pendant les annees 18221825). The common body is 





} Many species which have been referred to Sertularia, belong to the Bryozoa. 
Amongst them are those which LAMARCK has brought together under the genus Serio- 
laria. See VAN DER HorveN’s Handb. der Dierkunde, first edition, 1. p. 76. 
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made up of stolons, eonnecting tubes erect, ventricose, striated, each 
containing a Polyp. Whether the Polyps are retractile or not, does 
not appear. Comp. genus Zvagora Pamarer (p. 79) 


Family IV. Haleyonina. Polypary fleshy, spongy, perforated 
by many canals, and erowded with microscopic calcareous spicula. 
The Polyps associated in the polypary, retractile, with tentacles 
pinnate. 


This family has its name from the genus Alcyonium L. called in 
Holland Zeeschwim or Zeekurk (sea-foam or sea-cork). Under the 
genus Alcyoniwm of LiNNmus were comprised species which, like 
Alcyonium Senvosseri, belong to the Molluscs (Ascidice), as SA- 
vieNy has shewn ; other species are Bryozoa (Alcyon. gelatinosum). 
The genus Alcyonium of LAMARCK contains plant-like forms without 
polyps. To these spongy plants belongs also the genus Aleyonellum 
Quoy (Euplectella Owen). Consequently there remain for this 
family those species alone which LAMARCK has united under the 
genus Zobularia, and probably it would be well, according to the 
suggestion of SCHWEIGGER, to reject the name Alcyonium altogether, 
for the sake of avoiding confusion. 

On the sponges comp. SCHWEIGGER, Handb. der Naturgesch. der skelett- 
losen ungegliederten Thiere, s. 370—374, R. E. GRANT, in Edinb. Philos. 
Journ. Vol. xm. p. 333, H. F. Link, Ueber Pflanzenthiere überhaupt und 
die dazu gerechmeten Gewüchse besonders. Physik. Abhandl. der Akad. der 
Wissensch. zu Berlin a. d. Jahre 1830. s. TO9—123. 


Alcyonidia Mrne Epw. Polypary simple or ramose, with a 
basal portion coriaceous, a terminal polypiferous, soft, retractile by 
invagination within the former. _Polyps with tentacles having 
pinnee, which are hollow, in a single row at the margin, retractile 
separately. 


Sp. Alcyonidia elegans Mrne Epwarps, Ann. des. Sc. nat. ze Sér, IV. 1835. 
pp. 323-333. Pl. 12, 13. In the Mediterranean at Algiers. 


Nephtea SAV. (according to EnreNB. to be written Nephthya). 
Polypary ramulose or shrubby, with Polyps retractile within warts 
armed with spicula. 


Sp. Nephtea innominata BLAINV., Nephthya Savignyit EHRENB., Ammothea 
Chabrolii Aupouin, Déser. de VEgypte, Polypes, Pl. nm. fig. 5. To the same 
genus belongs Sphongodes celosia Iumsson, Lllustrations de Zoologie, Pl. xx1. 
which seems scarcely different from Alcyonium floridum Esper, Alcyon. 
Tab. XvI. 
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Ammothea Sav. Polypary ramulose or shrubby, with Polyps 
retractile into unarmed warts, clustered on the last branchlets. 


Sp. Ammothea virescens SAVIGNY, Déser. de U Egypte, Polypes, Pl. mn. fig. 6, 


Sympodium EureNB. Common body, membraneous, effuse, with 
Polyps retractile into unarmed warts that project only slightly, 
without stem. 


Sp. Sympod. fuliginosum EHRENB. ‚ Anthelie species Aupouin, Déser. de 
U Egypte, Polyp. PL 1. fig. 6. 

Some Anthelice have retractile Polyps. They cover various marine bodies 
as an incrustation. One species of this genus was described by Parras as 
the erust of a Gorgonia: Gorg. coralloides, Elench. Zoophytor. P- 192, 
EsPer Gorgon. Tab. xxxir. 


Evagora Pureer. Polypary inerusting, formed of stolons 
conjoining the several Polyps. Polyps with a basal portion harder, 
coriaceous, a terminal retractile, soft. 


Sp. Evagora rosea Paree, WIEGMANN u. ERICHSON Archiv f. Naturgesch. 
VIIL 1842, Is. 36. Taf. 1, f. 2, c— Zoantha thalassantha LiESSON (see above, 
P- 77) appears to be another larger species of this genus. 


Alcyonium Cuv. Mirre Epw. (Lobularia Lam. Aleyonii 
species Li.) Body fleshy, turgid, usually inciso-lobate, covered with 
Polyps scattered. 


The separate polyps are entirely retractile within the common 
body, formed by the union or eoncretion of the external covering 
of the polyps. This is thick and spongy, and contains a great 
quantity of small irregular erystals of carbonate of lime. Propaga- 
tion is by eggs and buds (genome). The form and size may be very 
different in one and the same species, so that the distinction of 
some of the species proposed by authors is uncertain. 


Sp. Aleyondum lobatum Parr, Alc. digitatum L., J USSIEU, Mem. de VA cad. 
des Sc, de Paris, 1742. PL. 1x. f. 1. AJ ; Eur. Corall. Pl. xxxrn. fig. a, A; 
SPIX, Ann. du Mus. Xin. 1809. Pl. xxx. fig. 8 (named Alc. exos) ; LA- 
MOUROUX, Mist. des Polypiers flexibles, Pl. xr. fig. 4, Pl xim. Pl. xrv. 
fig. 1, JOHNSTON, Hist. Br. Zooph. 174. PIL. xxxrv. XXXIV*. This species, 
called by the Dutch fishermen, according to Pallas, dooden manshand or 
duimen (deadman’s hand or thumb), occurs in the North Sea, and attains a 
size of 0.14—o0.2 millim.; the form is very irregular, which, as it seems to me, 
the name given to Pallas well indicates; the colour is brown-yellow.— 4 7e. 
palmatum Parr. Alc. exos L., BomapscuH De quibusd. anim. mar. Tab. rx. 
f. 6, 7. Esper Alcyon. Tab. m. &c. This species occurs in the Mediterra- 
nean ; it has the form of a little tree or shrub, and the branches are coloured 
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red. It has been specially investigated by Mine EpwARDs, and very 
beautifully figured in his Observations sur les Alcyons. Ann, des Sc. nat. 20 
Sér. Tom. rv. Zool. pp. 333-343. Pl 14, 15. Ek 


Family V. Pennatulina. Stem free, fleshy, containing inter- 
nally an axis stony or horny. Polyps naked, aggregated on the 
common stem, with tentacles pinnate or pennatifid. 


Sea-Feathers (Polypi natantes s. Penne marine). The opinion, 
that these polypstoeks swim about in the sea, appears to be un- 
founded. The stem is fixed in the ooze at the bottom of the sea, 
or the polypary lies on the bottom ; it is only when the waves or 
the fishermen’s nets have broken the Pennatula loose, that it swims 
free in the water. Comp. W. Rare Ueber Polypen u. Actinien 
s. 8,34. Cosrain FrorieP’s neue Notizen, Bd. xx1. Feb. 1842, s. 154. 
Many species are phosphorescent: Pennatula phosphorea, Pen. 
grisea, Pen. rubra (P. granulosa Lau.), Veretillum cynomorium from 
the Mediterranean and Pen. argentea from the Indian sea. 


The genus Znerinus, placed by LAMARCK amongst the sea-feathers, 


belongs to the Echinoderms, and is, as Eruis long ago remarked, a 
species of star-fish with a stem. Mat. Hist of Coral. 


A. Shaft pinnated in scales at the upper part, pinnee polypiferous. 


Pennatula L. (exclusive of species). Shaft fleshy, at the lower 
part naked, at the upper pinnate, axis stony. Pinne two-ranked, 
patent, plicate, dentate on the upper margin. 

Sp. Pennatula grisea L., Pennatula spinosa LAM., ALBINI Annot. Acad. Lib. 
1. Tab. vr. figs. 1, 2, BomapscH De quibusd. animalib. mar. Tab. rx. 
figs. 1—3, EsPeR Pflanzenth. Pennat. Tab. 1. Pen. rubra L., Pen. granu- 


losa LAM., ALBIN. l. 1. figs. 3, 4, Esper Pflanzenth. Pennat. Tab. m1. both 
from the Mediterranean. 


Virgularia LAM. Shaft elongate, slender, naked below, pin- 
nated above; with sub-stony axis. Pinnee small, unarmed. 
Sp. Virgularia mirabilis, Pennat. mirabilis Muerrr. (not L.) Zool. Danie. 


Tab. xr. Cuv. R. And. édit. dllustr., Zoophyt. Pl. xor. fig. 2. 


B. Shaft simple, with polypiferous warts or papille at the upper part. 


Funiculina LAM. (Pavonarta and Scúrparia Cuv.) Shaft elon- 
gate, filiform, with axis horny or sub-stony. Polyps arranged in 
series, seeund or alternate. 


POLYPI. 81 


a) Polyps secund (Pavonaria Cuv.) 


Sp. Punieulina antennina, Pennatula quadrangularis PArr., Pennat. antennina 
«ik L., Borapsom De quibusd. Anim. mar, Tab. rx. fig. 4 ; in the Mediterra- 
nean, more than two feet long. [Found near Oban, Argyleshire, forty-eight 
inches in length, by Prof. ForBrs. Vid. J OHNSTON, Hist. Br, Zooph. p. 165, 
PL ze.) 





6) Polyps alternate (Scirparia Cuv.) 
Sp. Pennatula mirabilis Lt 


C. Shaft simple, Polyps scattered, sessile. 


Veretillum Cuv. Body cylindrieal, fleshy, upwards polypife- 
rous, with large Polyps. Axis like a ligament or osseous, short. 

Sp. Verdillum eynomorium, Pennatula cynomorium Parr. Misc. Zool. Tab. 

XI. f. 1—4, RAPP, Nov. Act. Acad. Cesar, Leop. Carol. Natur. Curios. 


XIV. 2. 1829. Tab, xxxvmm. fig. 1. Erpr in WAGNER Zon. Zootom. Tab. 
XXXIV. fig. 1. Mediterranean, &c. 


D. Shaft simple, polypiferous at the extremity only, polyps grouped in 
an umbel, 


Umbellularia Lam. Body elongate, slender, with a long osseous 
axis. Polyps large, terminal. 


Sp. Umbellaria groenlandica, Pennatula encrinus Parr; Err. Corall. Tab. 
XXXVII. taken in very deep water at JOONNE Lt 


B. Shaft short, eylindrical, dilated into a flattened reniform expansion, 
which is polypiferous on one side. 


Renilla LAM. 


Sp. Renülla americana LaM., Pennatula reniformis Par, ScHwWerGGeERr Beob. 
auf naturhist. Reisen. Tab. 1. fig. ro ;—Renilla violacea Quor et GarmarD 
Voyage de VUranie, Zoologie. Pl. uxxxvr. fig. 5—7, Cuv. R. Anim, Edit. 
iUlustrée, Zoophyt. Pl. xcr. fig. 3. 


en 





! Scirparia or Scirpearia Cuv. is said to be distinguished by Polyps placed alternate 
on the two sides. This genus is founded on Pennatula mirabilis, Polypus mirabilis 
Linn. Mus. Adolph. Frederici Regis, Holmiee, 1754. Fol. Tab. xrx. fig. 4. p. 96. It 
is very possible that LINNzus afterwards mistook a foreign species (from China, see 
Ameenit. Acad. Tv. p. 257) for one from the North Sea (Fauna Suecica, P. 543, ““habi- 
tat in oceano Norvegico’”’), and this last may be Virgularia mirabilis. To me the genus 
Scirparia appears very doubtful. The type which served for LiNNmus’ description, 
was not known at Stockholm, as my friend Prof. SUNDEVALL wrote to me (4 July, 
1846). 
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Family VI. Tubiporina. _Polypary calcareous, of parallel 
tubes, close set, conjoined by transverse partitions. Polyps tubular, 
the neck retractile, soft, the lower part indurated, forming the poly- 
pary. Tentacles in single or double row at the margin, retractile by 
involution. 


Tubipora L. (exclusive of several species). 


Sp. Tubipora musica L., Tubularia TourNer. Instit. Rei herbarie Tab. 342 
(the Polypary) ; for this animal and its organisation compare especially the 
beautiful plate in Freyorner, Voyage de U Uranie, Zool. Pl. 88. The 
Organ-Ooral consists of cylindrical, hollow tubes, standing perpendicular 
with transverse partitions. These last arise from a horizontal expansion, 
which at the top of the tube surrounds its circumference radially. The 
expansions connect the tubes together, and become partitions when the 
tubes above them begin to grow. From this elongation of the tubes 
their jointed form arises, and when the growth ceases, they form a new 
transverse expansion round the wall of their aperture. EHRENBERG has 
distinguished the species of this genus more accurately : they are usually 
comprised under the collective name of Tubipora musica. The Polypary in 
all the species is purple-red ; in the Indian species which PERON (Voyage 
auw terres Australes I. p. 146), and Quoy and GAIMARD (Voyage de VUranie, 
Zoologie, pp. 634—641 and PL 88) observed, the Polyps are green, in others 
they are whitish or light red, as in those which CHAMISSO deseribed (Nov. 
Act. Acad. Leop. Carol. N. C. Tom. x. p. 370, Tab. xxxI. fig. 2), and in 
Tubipora rubeola Quoy (Voyage de V'Astrolabe, Zool. IV. pp. 357-359) 
GurrIN Zconographie, Zooph. Pl. xxm. fig. 1, where the fin-like indents 
at the edge of the tentacula stand in a single row, as in Tubip. Hemprichit 
EnreNB., whilst in Zubipora musica EHRENB. to which FREYCINET'S plate 
quoted above refers, they form a double row. 


To Tubipora fossil Polyparies appear to belong, Catenipora (escharoides) 
and Syringopora Goupr. from the oldest limestone (mountain-lime). 


Family VIL. Corticata. Polypary fixed, ramose, its bark soft, 
supplied with calcareous spicula or granules, polypiferous, its axis 
hardish stony or horny. Polyps retractile, with tentacles having 
a single row of small conical appendages at the margin, gemmi- 
parous and oviparous, conjoined by canals creeping through the 


bark. 

The barked-corals (corticifères) of LAMARCK form a division very 
nearly allied to Alcyonium and Pennatulina. The polypary is here 
in its origin and mode of structure very different from that of the 
Tubiporina, but on the other hand resembles that of the Penna- 
tulina. The hard axis, which alone is usually preserved in collec- 
tions, may be compared with that of the Pennatulina; they are, in 
a word, fixed Pennatulince. 
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A. dais stony (Isidea Enrens.) 
Isis L. 


Corallium Lam. Shaft uniform, rigid, finely striated longi- 
tudinally. 

Sp. Corallium rubrum LAM, Jsis nobilis L. TouRNer. Instit. Rei herbarice, 
Tab. ccoxxxrx. (Axis), Esper, Pflanzenth. Isid. Tab. VII, VIIL ; CAVOLINI 
Polipi, pp. 3247, Tab, 11. Cuviar R. Anim, édit. dlustrée, Zooph. PL. 
8o. Blood-coral ; in the Mediterranean, especially on the African coast. It 
is exported to the East Indies, and is also much used in Europe for neck- 
ornaments. It grows on all sorts of marine bodies, even on other corals, 
and not only downwards, but in all directions, increasing very slowly ; it is 
seldom more than a foot long. The streaks visible on the unpolished axis 
are the impressions of vessels which run in the bark, and form a communi- 
cation between the different polyps. 


Melita Lam. Shaft knotty, genicula tumid, ramiferous. 


Sp. Melita ochracea, Isis ochracea L. ‚ Parr, Natuurl. Hist. der plantdieren, 
door Bopparmrr, Tab. vir. Meren, Reise vm die Erde, ur. Zool. Tab. xxxrx. - 
in the Indian Ocean. 

sis Lam. Shaft with jointed axis, nodes stony, striated, rami- 
ferous, internodia horny. 


Sp. sis hippuris L.; Esper Pflanzenth. Isid. Tab. 1—m. 


Mopsea LAMOUR., Enrers. Shaft with jointed axis, nodes 
horny, ramiferous, internodia stony. - 

Sp. Mopsea dichotoma, Isis dichotoma L.; Esper Pflanzenth. Isid. Tab. v. 

Note. Here also belongs sis elongata, Esper Pflanzenth. Isid. Tab. VL, 

according to two specimens brought by the noble V. SrrBoup from Japan, 

which are preserved in the Leyden Museum, and agree with EsPrr’s 

figure. Is the same species also found in the Mediterranean, as Parurep1 


Supposes, who refers to it Mopsea Mediterranea Risso? See WIEGMANN 
u. ERICHSON’S Archiv. vr. 1842. s. 38, 


B, Axis horny (Oerato-corallia or Gorgonia Eurens.) 


Gorgonia L. (exclusive of species of Antipathes). Stem with 
axis horny, distinct: the crust polypiferous, fi broso-calcarcous, per- 
sistent. 


Sea-shrub, Horn-plant. These horn-plants grow with stem and 
branches upwards; the latter are usually situated in a plane, and 
often coalesce. Many earlier and later writers have believed the 
stem to be a plant, on which Polyps had fixed themselves. (De 
natura vegetabili Gorgoniarum, auctore G. bo. GRAVENHorsr, 
OkeN’s Zeis 1823. 5. 724. Reale Academia delle scienze di Torino 
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T. xxvi.) The species are very numerous, and many might perhaps 
by closer investigation be better defined. LAMOUROUX and EHREN- 
BERG have formed different genera, which by the last especially have 
been distinguished by the arrangement of the Polyps. 


Subgenera: Prymnoa LAMOUR, EHRENB. Muricea LAMOUR., 
EnrenB. Eunicea Lamour, EnreNB. Plewaura LAMOUR., EHRENB., 
Gorgonia LAMOUR, ErrENB., Pterogorgia EHRENB.—ÀA new genus 
Bebryce Pureer appears to be distinguished by non-retractile 
Polyps. 


Sp. Gorgonia flabellum L., En. Corall, PL, Xxv1. fig. A—O. Sea-fan, Mermaid's 
fan, in different seas. 


Antipathes Parn. (Gorgonde Spec. L.) Stem with axis horny, 


distinct, covered usually with minute spines, with bark polypiferous, 
gelatinous, deciduous. 


Sea-shrub. The bark which is gelatinous, not calcareous or 
fibrous, is missing in specimens taken from the sea: hence, when 
preserved in collections, they resemble branches of dead wood. 

EureNBerG thinks Antipathes ought not to be joined to Gorgonia, 
and that it probably belongs to the Bryozoa. He refers to later 
communications, which have not yet, as far as Ï know, been pub- 
lished. (Die Corallenthiere des rothen Meeres, s. 113 in a note.) 
Mine EpwArps does not hold this opinion, LAMAROK Hist. nat. 
des Ani. s.v. 11. p. 684. According to GRAY the Polyps of Anti 
pathes, which he investigated in a specimen referred by him to 
Ant. dichotoma Paru. have siv arms, but, with the exception of 
this strange anomaly, agree with those of Gorgonia. Proceedings of 
the Zool. Soc. of London. 1832. p. 41, 42. 

Sp. Antipathes spiralis PAL, Esper Pflanzenth. Antip. Tab. vIIn., PALLAS 


Plantdieren by Bopparrt, Tab. vr. fig. 5.— Antipath. myriophylla PALL., 
Esper 1. 1. Tab. x, GuÉRIN Zconogr. Zoophyt. Pl. XXII. fig. 1. &c. 


Orper II. 


Polyactinia (Zoocorallia polyactinia, Phytocorallia polgactinia, 


and Phytocorallia dodecactinia EHRENBERG). 


Polyps with twelve or more non-pinnate tentacles, simple or 


aggregate. Nutrient canal suspended in the cavity of the body, by 
means of lamelle forming partitions. Aperture of the nutrient 
canal single, external, supplying the office of mouth and of anus. 
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SECTION I. 
Tentacles twelve. (Phytocorallia dodecactinia EHreNB.) 


Family VIIL Madreporina (Madreporina and Milleporina 
BrrenB.) Polypary secreted by the Polyps, stony, supplied with 
polypiferous cells, usually ramose or expanded, lobate. Tentacles 
short. 


Madrepora L. (exclusive of many species), Lam. (Porites Egusp. 
Heteropora and Madrepora EureNB.) Polypary stony with cells 
cireumseribed, lamellose, often prominent, with porous interstices. 

Sp. Madrepora palmata, Heteropora palmata EHRENB., Madrepora muricata, 
var. Esper Pflanzenth. Madrepor. Tab. ur. On the animal of this species 
comp. LrSUEUR, Mém. du Mus. vr. pp. 290, 291, Pl. xvm. fig. 18. Madre- 
pora abrotanoides, Madrepora nvuricata Parr, Qvor and GAmaARD Voyage 


de UUran. PL xovr., Gorin Zeonogr. Zooph. Pl. xx. fig. ro. — Madre- 
pora pocillifera LAM. &c. 


Pocillipora Lam. Polypary stony, ramose, with cells of slight 
depth not lamellose, contiguous. 


Sp. Pocillipora damicornis LiaM., Esper Pflanzenth., Madrep. Tab. xuv1. 
and XLVI A. &c. 


Genus Nullipora Lam. Système des Ani. s. vertèbres 1801. p. 374. 
(Millepores with pores not evident Hist. nat. des Ani. s. vertèbres 1. 
p. 311) according to EHRENBERG is in part to be brought here. 


Seriatopora LAM. (in part). Polypary stony, ramose, with cells 
disposed in longitudinal rows, with margin slightly prominent, 
Polyps with the structure of the dodecactinia, destitute of tentacles. 


Sp. Seriatopora subulata, Millepora lineata L., Esper Pflanzenth. Millep. 
Tab, xIx. 


Millepora L. (exclusive of species) Polypary stony, ramose, with 
cells deep, obsoletely or not at all lamellose, separate, scattered. 


Sp. Mülepora alcicornis L., Esper Pflanzenth. M lep. Tab. v‚ vr, XXVI, &c. 
(Here also the Polyps appear not always to possess arms). Many species 
which were formerly placed amongst the M ülepora are now ranked in other 
genera Millepora truncata, the genus Truncularia WIEGMANN (Handb. 
der Zool.), Myriopora BLAINv. belongs to the Bryozoa, EERENB. Die Ooral- 
lenthiere des rothen Meeres, ss. 126, 154, MiunE EDwarps in 2nd edition of 
LAMARCK Hist, Nat. des Ani, s, v. p. 306. 
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SECTION II. 
Tentacles numerous, exceeding twelve. 


A. Polyps secreting a stony Polypary, by which they are 
affixed (Phytocorallia polyactinea EHRENB.) 


Family IX. Oecellina ErreNB. (and Dedalina ejusd. in part). 
Cells eireumsceribed. 


Genera: OCuryophyllia Lam, Oculina Lam, Zaplanaria LAM, 
Cladocora Heuer. and EnreNB., Anthophyllum ScuweIiGGer, EHRENB., 
Astrea Ga. (Astrea Lam.) 


Sp. CaryophyWlia ramea LaM., Madrepora ramea L., Oculina ramea, EHRENB., 
TouRNeEFoRT Instit. Rei herbarie, Tab. coexv, Madrepora, Esper Pflan- 
zenth., Madrepor. Tab. ix. X A, MIuNE EDWARDS in CUVIER R. And. éd. 
illustrée, Zooph. Pl. vxxxim. fig. 1, ra, 1b (with the animals).— Caryoph. 
calicularis, Cladocora calycularis EHRENB., CAVOLINI Polipi marind. Tab. 
In, fig. 1—5, pp. 48—58, Minne EDwARDS in Cuv. R. Ani. éd. üUlustrée. 
Pl. LxXxII fig. 2. 

Note. The too numerous genera in this family, severed from the 

genus Madrepora LiNN., might perhaps be properly referred to two 
genera, Oculina and Astrea. Add Monomgces EnrenNB. with a 


solitary star. 


Family X. Gyrosa (Dadalina ErreNB. in part). Cells con- 
fluent into sinuous furrows, on both sides lamellose. 


+ Stars concave. 


Meandrina LAM. Meandra OkeN!, EnreNB. Polypary 
stony, hemispherical, on the convex surface stars winding, con- 
tiguous, lamellose. 

Sp. Meandrina cerebriformis, anglieè Brain-stone ;—Mandr. labyrinthica, 
Mus. Beslerian. 1716. Tab. xxvr. fig. 1, Madrepore, Savieny Déser. de 
PEgypte, Zoophyt. P\. v. fig. 4, &e. In this Polypary the confluent stars or 
cells (ambulaera), with their transverse plates, resemble the mountain- 
chains as usually engraved on geographical maps. 

Agaricia LAM. Polypary foliaceo-lobate, on one side only fur- 
nished with furrows or stars in lamelle. 

Sp. Agaricia elephanthotus EHRENB., Esper Pflanzenth. Madrep. Tab, xvm. 
&e. 

Pavonia LAM. Polypary foliaceo-lobate, with leaves com- 
pressed, on both sides stelliferous. 





1 Lehrb. der Naturgesch. ut. 1. s. 70. 1815. 
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Sp. Pavonia agaricites, M, adrepora agaricites L., Esper Pflanzenth. ‚ Madrep. 
Tab xx, Cuv. R. And. édit. ülustr., Zooph. Pl, LxxxIv. fig. 2 ;— Pa. 
lactuca, Madrep. lactuca Parr, Esper Pflanzenth., Madrep. Tab. xxxin. 
A, B, Quor et Gant. Voyage de VAstrolabe, PL xvm. fig. 1, copied in Cuv. 
R. And. éd. ülustr., Zooph. Pl. uxxxrv. fig. 1. The animal figured and 
described by Quor and GArMArD has round the mouth tubercles and no 
arms, is very flat, and resembles an Actinia ; EHRENBERG places this species 
with Meandrina pectinata, Meandr. areolata, and some others under a 
new genus Manicina, The singularly flat and thin leaves of this Polypary 
have given occasion to the name of Endive-Coral (lactuca). 


tt Stars convex. 
Montteularia Lam. 


B. Polyps secrcting internally a hard body (Polypary stony, 
not affixed). 


Family XI. Pungina EureNs. 


The stony polypary is here an internal induration of the animal, 
and is by EHRENBERG compared with the calcareous plate of Cephalo- 
pods (the back-bone of the Sepia). 


Fungina Lam. Polypary free, orbiculate or oblong, hemi- 
spherical or conical, above convex and lamellose, with an oblong 
central lacuna or gap, below concave and rugged. Star single, 
occupying the upper surface with lamellee denticulate or rough on 
the margin. 


Sea-mushroom. The numerous plates, running from the center to 
the circumference, give this Polypary some resemblance to a mush- 
room, in which however the plates are situated beneath the cap. 
Some have an elongated form, and hence, in the names they bear, are 
compared to moles or slugs. 

The Fungi lie in clefts of rocks and cavities of coral-reefs, 
surrounded by branched corals, so that the force of the current is 
broken whilst the access of sea-water is not preeluded. The older 
specimens are quite free: but younger ones are seated on a stem, 
on rocks, or sometimes are fixed to the dead remains of other 
Fungiee ; in the peduneulate state they resemble the genus Caryo- 
phyllia Lam. The stem is at first hollow, and is afterwards filled 
with calcareous coral-substance ; the dise becomes larger, and at 
last the stem entirely disappears. S. STUTCHBURY, 47 Account of 
the Mode of Growth of Young Corals of the genus Pungia, Trans- 
act. of the Linnean Society of London, vol. xvr. 3. p. 493—498. 
1833. 
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In most the entire Polypary belongs to a single Polyp. Im some 
species no tentacles or arms are distinguishable ; but in others there 
are numerous thick, conical arms, irregularly scattered; in the 
middle the large, transverse oral aperture is seen. The amimal 
surrounds the Polypary as well beneath as above. See the figure 
of Fungia crassitentaculata Quoy and Garmarp, Voyage de U Astro- 
labe, Zooph. Pl. xrv. f. 3, 4, also transferred into the illustrated 
edition of Cuvier, R. Ani. Zoophytes, Pl. vxxxu. fig. 1. GuerIN, 
Teonogr. Zoophytes, Pl. xxrm. fig. 6. Im other species, according to 
the observations of EscuscHorTz, Quoy and GAIMARD and others, 
many animals are grown together ; the oral apertures, here without 
tentacles, lie partly in the oblong median depression of the Polypary, 
partly between the plates. These form the genus Polyphyllia Quoy 
and GArmarp, and Herpolitha Escusom. (Herpetolitha Lsevcx.), 
Haliglossa Heuer. and ErRENB. 

See on this genus F. S. Leuckart, Observat. Zool. de Zoophytis Coral- 
lis, speciatim de genere Fungia. Cum Tabulis IV. eri incisis. Friburgi 
Brisigavorum. 1841. 4to. 

Sp. Fungia agariciformis Lam, Madrepora fungites L., Mus. Beslerian. 
Tab. XxvL. fig. 3. Forsk. Zcon. Rer, natural. Tab. xLm., EsPER Pflan- 
zenth. Madrep. Tab. 1. Leuckart l. L. Tab. rv. fig. 1—3, round, with fine 
toothed lamince ; the animal had been observed before by ForskÂr, and 
varies in colour ; Quoy and GAIMARD have figured it entirely red, if indeed 
their figure refers (as EHRENBERG concludes) to this species. Voyage de! Ura- 
nie, Zool. Pl. xovr. fig. 1, 2.— Fungia limacina LaM., Haliglossa limacina 
EHRENB., Esper Pflanzenth. Madrep. Tab. vx. ;— Fungia talpa, Poly- 
phyllia talpa, &e. 

Genus Oyclolithas (Cyclolites Lam.) Polypary stony, orbiculate, 
with center sub-lacunose (monostoma), above lamellose, with dicho- 
tomous lamellse, beneath with plane surface, with concentric rings. 

Fossil species from the oolitic and chalk formations, allied to 
Fungiee with which Goupruss joins them. 

Sp. Oycl. hemispheerica LAM., BRONN Urweltliche Pflanzenthiere 1825, fol. 


Tab. v. fig. 11 ; Cycl. cancellata LAM., FauJas DE SAINT Fonp, Hist. nat. 
de la mont. de Saint Pierre, Pl. xxxvum. fig. 8, 9, &c. 


Turbinalia (Turbinolia Lau.) Ermers. Polypary conical, with 
base acuminate, cell single, terminal, lamelloso-stellate. (Is this its 
place?) 

Sp. Turbin. rubra Quox and Garm. Voyage de VAstrolabe, Zool. Tom. Iv. 
p. 188, Pl. xrv. fig. 5—g. GUÉRIN, Zconogr. Zoophyt. Pl. xx1m. fig. 7, 


Cuv. R. And. éd. ällustr., Zooph. Pl. vxxxu. fig. 5. This species, drawn up at 
New Zealand from a depth of twenty-five fathoms, fastened to a shell, has 


* 
dl 
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an animal much resembling an Actinia, with a large oval oral-aperture 
surrounded by numerous, very large, transparent tuberculated rays. The 
other species upon which LAMARCK has founded this genus are only known 
in the fossil state. It was thought that they were not affixed, and con- 
sequently they were referred to this family ; the discovery, however, of the 
voyagers quoted above, shews that the species now living far rather belongs … 
to the family of the Ocellina, and probably ought to be joined to Mono- 
myces EHRENB. It may be suspected, perhaps, from SrurcHBURY's 
observations, that here younger forms of FPungia have crept in. 


To Furbinalia the genus Diploctenium Gorpruss, Flabellum LeESSON 
may be added. See Mlabellum pavoninum Less. Illustrations de Zool. 
EL zv. î 


Note. The genus Lithactinia Lesson related to the Fungi, might 
perhaps from recent investigations be established with propriety. 
Comp. Lisson Zllustrations de Zoologie, PL. vz. 


C. Polyps with the whole body soft or subcoriaceous. 


Family XIL Zoanthina. Polyps aflixed, never detached 
spontaneously, rarely solitary, more frequently gregarious, gemmi- 
parous or oviparous, never dividing spontaneously. 


Zoanthus Cuv. Bodies fleshy, subeylindrical, below slender, at 
the top clavate, gregarious, adhering by filiform gemmiferous stolons 
of the base. Mouth terminal, crowned with tentacles filiform or 
clavate. 


Sp. Zoanthus Ellisii, Actinia sociata Erurs, Phil. Transact. 57, Tab. xrx. 
fig. 1, 2. Eneyclop. mêth. Pl. uxx. fig. 1, Gorin Zeonogr., Zooph. Pl. xx. 
fig. 4. Zoanth. Bertholetii EHReNB., Polythoa Bertholetii Aupouin, Savreny 
Déser. de Egypte, Polypes, Tab. n. fig. 3. Zoanthus Couchii J OHNSTON, 
Hist, Br. Zooph. p. 202. Pl. xxxv. fig. 9. 


Mamillifera Lmsueur, Cavolinia Scuwerae. Bodies eylindrical 
or clavate, gregarious, conjoined by a membranous base, not retrac- 
tile. 

Sp. Mammillifera Cavolinii, Madrepora denudata Cavouixr, Polipi marint, 
Tab. mm. fig. 6—8, pp. 57, 58. 


Palythoa LAMOUR, EHreNB., Corticifera Lesueur. Bodies 
gregarious, connate, dilated into a coriaceous expansion, with the 
little apertures slightly emergent. 


Sp. Palythoa ocellata, Alcyonium ocellatum Euris and Sor. 


Hughea LAMOUR., EnreNB. Polyps solitary, oviparous, with- 
out any stolons. 
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Sp. Hughea Savignyi, Palythoa Savignyi Aupouin, Déser. de ' Egypte, Poly- 
pes, Tab. 11. fig. 1. 


Family XIII. Actinina. Polyps affixing themselves by the 
part opposite to the mouth, loosening spontaneously and creeping 
or swimming, solitary, oviparous or viviparous, never dividing 
spontaneously, rarely gemmiparous. 


Actinia L. Body econical or eylindrical, with mouth at the top 
simple, surrounded by tentacles numerous, eylindrical, radiant in 
one or several rows, with base discoidal. 


Sea Anemonies. Comp. on these animals, Basrer Natuurkundige 
witspammingen, 1. 1762, bl. 138—142 ; DrcQqurMare, Essay towards 
the elucidating of the history of the Sea-anemonies, Philos. Transact. 
1773, p. 361, 1775, p. 207, 1777, p. 56; Rarp, Ueber die Polypen 
im Algemeinen und die Actinien insbesondere, 1829 ; A. A. BerT- 
HoLp, Zergliederung der see-anemonen und namentlich der Actinia 
coriacea in Beiträge zur Anatomie, Zootonie und Physiol. Göttängen, 
1831. 8vo. s. 1—19 ; J. F. BRANDT, Prodromus Descriptionis Ant- 
malium ab H. Merrensto in orbis terrar. circwmnavigatione observa- 
torum Fasc. 1. Petropoli 1835, 4to. pp. 9—17 &c. 

The Anemonies live on Crustacea, conchifera &c., swallow even 
occasionally large mussels, reject the shell, when the fleshy part has 
been extracted and consumed, by the mouth, and evert for this 
purpose their body, which they do likewise whenever they feel 
hunger. Their reproductive power is almost as great as that of 
Hydra; if they be divided transversely, new tentacles after a few 
weeks are seen on the inferior portion, and each half becomes a 
perfect creature; thus they may be propagated by fission, but 
propagation by spontaneous fission does not appear to occur 
naturally amongst Aetiniee: usually it is effected by ova which get 
into the stomach from the ovaries and are there developed ; when 
the young ones come out of the egg they are rejected by the mouth. 
That the actinie are viviparous was formerly observed by BAsrer. 
The young have at first fewer arms or tentacles than are after- 
wards present. 

These animals, with their coronet of tentacles, resemble com- 
pound or double flowers; at the same time many also attract by 
their lively colours. Most of them are very sensitive of the 
stimulus of light, and the brighter the day spread their tentacles 
the more. Of Actinea depressa RArP observed that it immediately 
contracted when sun-light fell upon it. 
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The eylindrical body is formed of a thick skin of which the 
innermost layer consists of longitudinal and transverse muscles. 
The tentacles are hollow. The stomach is a folded blind sac. The 
space between the stomach and the skin is divided by numerous 
partitions ; the ovaries, whose efferent canals open into the base of 
the stomach, lie in the chambers thus formed ', 

Actinia are marine animals; they occur in the temperate and 
torrid zones. Some species are brought to market by the Italians 
and are eaten. 


A. With lateral pores (Cribrina Heuer. and ErReNB.) 


Sp. Actinia effeta L., Baster 1. Tab. xrv. fig. 3, Rapp, l. L Tab. 1. fig. 2.— 
Actinia coriacea Cuv., Actinia senilis L., BAsrer 1, Tab. xirr. fig. 2. RAPP, 
Ll. Tab. r. fig. 3, 4, LrSSON Illustr. de Zoologie, Pl. Liv. 


B. Without lateral pores (Actinia EHRENB.) 


Sp. Actinia viridis Gaer., Priapus viridis Forsk. Jeon. Rer. natural. Tab, 
XXVII fig. B, b, Actinda Cereus Rarp, 1. 1. Tab. mr. fig. 3; this species is 
eaten in the south of France, and is known by the name Ortie or Ortigue „— 
Actinia tapetum HeMPR. and EHRENB. with short and numerous tentacula E 
this species in the contracted state occasioned the establishment of a new 
genus, supposed to be distinguished by the absence of tentacles : Discosoma 
Ruerper and Lever, Neue wirbellose Thiere des rothen Meeres, Frankf. a, 
Main. 1828, Tab. 1. fig. 1.? 


Actinodendron Quor and Garmarp. Tentacles ramose (or 
provided with vesicles lateral, fasciculate, EHreNB.) 


Thalassianthus Ruerp. and Leuck., Epicladia Eurenp. Ten- 
tacles pectinate. 


Minyas Cuv. Actinecta Less. Body free, globose, ribbed. 
Mouth surrounded by tentacles in many rows, which are sometimes 
lobate. Dise opposite the mouth supplied with aeriferous canals, 
serving to suspend the animal in water. 





1 Besides the works of Berrmoup and Rarr referred to, that of RYMEr Jones, 
General Outline of the Animal K: ingdom and Manual of Comparative Anatomy, London, 
1841. pp. 39—44, also contains a detailed anatomy of Actinia. 

2 Comp. also the descriptions of several Mediterranean species of Actinia given by 
A, F. Grus, Actinien, Echinodermen und Würmer des Adriatischen und Miüttelmeers, 
Königsberg, 1840, 4to.; amongst the new species is one remarkable for its change of 
colour, Act. Chameleon GRUBE. 
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Sp. Minyas cinerea Cuv. R. And. 1"° edit. Pl. xv. fig. 8, Lesson Centurie 
Zool. Pl. uxor. fig. 1, in the Atlantic Ocean, This genus is referred by 
Cuvier to the Echinodermata apoda ; LesvEuR, who has made known some 
other species of it, gives it a place near Actinda. An accidental, not a 
natural opening in the disc, opposite the mouth, was taken by CUvrEr for 
anus. See the 2nd edition of LAMARCK, Hist. nat. des Anim. sans vertèbres 


III. Pp. 427—429. 

Lucernaria Mueru. Body gelatinous, radiate, the rays tenta- 
culiferous at the tip, above flattish, with mouth central, funnel- 
shaped, protracted, below elongated into a pedicle disciform at 
the extremity. 

Sp. Lucernaria quadricornis Zool. danic. Tab. XXXIX. JOHNSTON, Hist. Br. 
Zooph. pp. 244-252. fig. 37: 

Comp. on this genus LAMOUROUX, Mém. du Muséum, 1. pp. 460—471. 

Pl. xvr. Does it belong here? LAMARCK refers this genus to the Acalepha. 

Edwardsia Quarrer. Body free, cylindrical, rounded behind. 
The middle portion of the body with thicker epidermis, opaque ; 
the anterior and posterior pellucid, retractile within the middle. 
Mouth furnished with tentacles, hollow, arranged in single or 
double row. 


Sp. Edwardsia Beautempsii QUATREFAGES, Ann. des Sc, nat. 2e Série. Tom. 
xvur. Zool. Pl. 1. fig. 1, &c. 

These remarkable animals, discovered by QUATREFAGES, live on the sea- 
shore in the sand, like Sipunculus and some Annulata. The tentacles are 
not perforate at the extremity, as little as they are so in Actinia, in which 
preceding authors (RAPP, RYMER JONES and others) admit a reception of 
water through the presumed apertures. 


Orper IV. Bryozoa. 


Nutrient canal supplied with double aperture (mouth and anus), 
replicate, the posterior portion ascending by the side of the anterior. 
Tentacles long, furnished with vibratile cilia, surrounding the 
mouth. The anterior part of the polyp soft, retractile within the 
posterior by inversion. 


EnreNBerG was the first to separate with precision these animals 
from the other forms of the Polyps—see the Introduction to this 
class. _Miire EpwaArps makes of them, in company with the 
Acephala nuda, a division of the type of the Mollusca under the 
name of Molluscoïdes. As in our first order of Polyps we see a 
resemblance to Acalephae or Meduse, in the second recognise the 
proper type of the Polyps, and in the third perceive a transition to 
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the Zehinodermata, so in this last order we cannot mistake the 
affinity to the Mollusca; this affinity is even so close that we hold 
the union of it with the Molluscs to be almost the more natural 
one. 


Family XIV. Stelmatopoda nob. Tentacles disposed in a zone 
around the mouth. 


A.) Cell (the posterior harder portion of the animal) covered by 
a moveable operculum. (Tentacles numerous, 16 or more.) 


Hischara Lam. (Species of genus Eschara Parr, of Millepora 
L.) Polypary of aggregate cells substony, foliaceous, ramose. 
Both surfaces of the polypary covered with opposed cells. 


Crust-Coral. Sp. Eschara foliacea Lam. (not Parr.) Err. Coral. xxx. fig. 
a, A, B, C;—Bschara cervicornis LAM, Cuv. R. An. édit. il, Zooph. P1. 
86, &c. 

Comp. on this genus Mine Epwarps, Rech. anatomigques, physiol. et 
zool. sur les Eschares, Annal. des Sc. nat. 2e Série. vr. 1836, Zool. pp. 5— 
53, PL Tv; Observations sur les polypiers fossiles du genre Eschare, ibid. 
PP- 321—345. Pl. 1x—xir. These fossils occur partly in the chalk-forma- 
tion, partly in the tertiary strata. M°Cor, Deserip. Brit. Palwoz. Foss. in the 
Geol. Mus. of the Univ. of Cambridge. Camb. 1851. 4to. Pt. rr. pp. 44477. 
PL fig. 14—15. 


Melicerita Munr-Epwarps. Fossil genus. Comp. Ann. des Sc. 
nat. 2e Sér. vr. Zool. pp. 345— 347. 


Lietepora Lam. Polypary reticulato-ramose or perforated reticu- 
lately, calcareous. Cells of the Polyps situated on one side only of 
the polypary. 

Sp. Retepora cellulosa, Müllepora cellulosa I., Eur. Coral. Tab, xxv. fig. d, 
D, F ; Esper, Pflanzenth., Millep. Tab. 1.; Cavorinr, Polipi marini. Tab. 


mm fig. 12, 13. This polypary resembles a piece of fine lace, hence the 
french name dentelle de mer or manchette de Neptune (!) 


Adeona Lamour, Lam. Polypary frondescent or fan-shaped, 
on both surfaces celluliferous, calcareous, supported by a stem sub- 
articulate, not poly piferous. 


Sp. Adeona foliifera Lam, Sonweraarr Beob. auf naturh. Reis. Tab. uf 
Cuv. R. And. édit. ül. Zooph. Pl. 88, fig. 1 ;—Adeona cribriformis Lam, 
SCHWEIGGER |. 1. Tab. m. fig. 5, Cuv. l. 1. fig. 2. In this species the stem 
bears a flattened expansion, perforated like a sieve or a net, from coaleseence 
of the branches, and permanence of the intervening spaces, 

Of this genus the Polyps, as far as I know, have not been observed, but 
it is placed here from the agreement of the Polypary ; an idea may be 
formed of it by supposing an Zschara to be placed upon a jointed stem. 
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Flustra L. Polypary of aggregate cells, membranaceous, fron- 
descent, lobate or expanded into a crust, celluliferous on one or 
both sides. The cells are often aculeate on the anterior margin, 
their opening transverse, semicircular, or lunate. 

Sea-Crust. Sp. Flustra foliacca L., Eschara foliacea Parr, De Jussieu 
Mém. de VAcad. royale des Se. Année 1742. PL rx. fig. 3; Eru. Coral. Pl. 
XXIX. fig. a, A, B, O, E; Cuv. R. And. édit. ll, Pl. vxxvrm. fig. 1 ; JOHN- 
STON, Mist. Br. Zooph. pp. 342, 343. PL. LxIr fig. 1, 2 ;—Flustra cornuta 
MILNE Epw., Cuv. BR. And. édit, dll. PL vxxvin. 1.L fig. 2, &c. 

Eucratea LAMOUR, (in part). Mine Epw. Ann. des Sc. nat., Ze 

Série, IX. Zoolog. pag. 204, Pl. vu. 


B.) Cell (the posterior harder part of the animal) without oper- 
eulum; a setose collar or a crown of setee in the anterior part of the 
body in many, or a muscular ring in others, in place of operculum. 


Tendra Norpa. 


Sp. Tendra zostericola, Cellepora pontica Eronw. 


Tubulipora. Polypary calcareous made up of crowded tubular 
cells, parasitie or incrusting. Aperture of the cells orbicular. Ten- 
tacles 12. 

Sp. Tubulipora verrucosa Muune Epw., Tubulipora orbiculus LAM. (syno- 
nymes excluded); Cuv. R. And. édit. ülustr., Zoophyt. Pl. vxx. &c. 
Comp. on this genus MILNE EDWARDS, Ann. des Sc, nat. 2e Série, VIII. 
Zoologie 1837. pp. 321— 338. Pl. XXII XXIV. JOHNSTON, Hist. Br, Zooph. 
pp. 265—274. Pl. XLVI. fig. 3, 4. 


Subgen. Diastopora, Lam. 


Cellularia Parr, Cellaria Lam. Polypary ramose, composed 
of cells arranged in a single or double row or verticillate, tubular, 
calcareous, with orbicular aperture. 


Sp. Oellularia eburnea, Crisia eburnea LAMOUR., Sertularia eburnea L., Er. 
Corall. xx1. fig. a, A; Cuv. BR. And. édit. dl. Zoophyt. Pl. vxxI. fig. 2; 
VAN BENEDEN, Now. Mém. de Acad. de Brux, xvim. Pl. mm. fig. r2— 
16, &c. 

Comp. MrLNE Epwarps, Mém, sur les Crisies, les Hornères et plusieurs 
autres polypes vivans ou fossiles dont Vorganisation est analogue à celle des 
Tubulipores, Ann. des Sc. nat. 2e Série, Zoolog. Tom. Ix. 1838. pp. 193— 
238, Pl. vr—xvI; VAN BENEDEN, Recherches sur les Bryozoaires, Nouv. 
Mém. de Acad. de Brux. Tom. xvur. 1845. pp. 11—29. 

On the Polypary of this and some other genera shear-like organs 
are seen that have some resemblance to a bird’s head ; they have joints 
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which admit of motion like the jointed feet of articulata ; their motions 
persist even when the animal has been for some time dead. Their use is 
not known. See figures in Erris Coral. Pl. xx. fig. 2 A, (of Cellularia 
avicularia LaMm.: of Flustra angustiloba LaM.); comp. VAN BENEDEN 
Recherches sur les Bryoz, 1.1. pp. I4—23, and NORDMANN and KROHN 
cited by SreBorp Lehrb. der vergleich. Amnat, 1. p. 33: also DARWIN Voyages 
of Adventure and Beagle, vol. mr. PP. 259—62 quoted, with figures, by 
Jornnston, Hist. Br. Zooph. pp. 329—332. 


Valkeria Frrearing, FArre. 


Sp. Valkeria cuscuta, Sertularia cuscuta L.; Er, Coral, Pl, xrv, €, C. 
Farrm, Phil. Trans. 1837. Pl. xxum. 


Vesicularia TrHomrsonN, Farrr. 


Sp. Vesicularia spinosa, Sertularia spinosa L.; Eru. Coral. Pl. xr. fig. 17 
b, B, C, D; Farrr, 1, 1. Pl, xxr. 


Serialaria Lam. Polypary horny, ramosce, composed of cells 
cylindrical, parallel, cohering in rows. 


Sp. Serialaria lendigera, Sertul. lendigera L.; Eur. Coral. Pl. xv. No. 24 b, 
B; Cavorinr, Polipi mar. Pl. rx. fig. r, 2; the cells stand close together, 
as in a Pan’s-pipe. JOHNSTON, 1. 1. p. 369. 


Anguinaria Lam. Cells elongate, subclavate, perforated by a 
lateral aperture, set on a creeping fistulous stolon, erect, distant. 
Sp. Anguinaria spatulata, Sertul. anguina L.; Eur. Coral. Pl. xx. fig. 


ze,C; Lister Phil. Trans. 1834. Pl. xm. fig. 4; JOHNSTON, Hist. Br. 
Zooph. p. 290. PL. 1. fig. 8, g. 


Bowerbankia FARRE. 


Sp. Bowerbankia densa FARRE, 1. 1. Tab. Xxr. Xxir. 


Laguneula VAN BeNepeN, Lagenella Farrr. 


Sp. Zaguncula repens FARRE, 1. l. Tab. xxrv. 


Note. According to A. S. Hassarr Bowerbankia densa is a 
younger state of Valkeria imbricata ; Annals and M, agaz. of nat. 
Hist. va. 1841, p. 363, 364. But in Valkeria and Vesicularia 
from the observations of FaArrr and VAN BENEDEN there are 
8 tentacles not spinous; in Bowerbankia and Laguncula 10—12 
tentacles, besides vibratile cilia, supplied with immoveable setse or 
spines— Lusia Mine Epw. (in a note to Lamarck Mist. nat. des 
Ani, s. vert. 2e Gdit. 1. p. 72) is it Laguneula ? 


96 CLASS II. 


Halodactylus Farne. Polypary fleshy, gelatinous, pellucid. 
Polyp with tentacles 12—16, often longer on one side. 


Sp. Halodactylus diaphanus FARRB, Alcyon. gelatinosum L., Eru. Coral. 
PL. xxxu. fig. d, Esper, Pflanzenth. Alcyon. Tab. xvimr., FARRE Phil. 
Trans. 1837. Pl. xxv, XXVI ; VAN BENEDEN Rech. sur les Bryozoaïres 1. 1. 
PL. v. fig. 1, 2; occurs on our coast (Dutch), adhering to marine plants 
and shells resembling a gelatinous, transparent, tubular, and irregularly 
branched sea-weed. 


Family XV. Zophopoda Dumortier s. Cristatellina. Tentacles 
set pectinately on two arms, numerous. 


Cristatella Cuv. Polypary free, disciform, polypiferous on the 
margin. 


Sp. Cristatella mucedo Cuv., Cristat. vagans Liam, Roes. mr. Suppl. Tab. 
XCI; in fresh water; three, four, or more Polyps are seated in a freely- 
swimming Polypary. GERVAIS and TURPIN have figured the egg, which is 
provided with tubular spines terminating in two or more hooks ; it bursts 
into two valves, when the young animal is born. See Ann. des Sc. nat. ze 
Série, vir. Zool. pp. 65—93. Pl. 1. PL nm. A. JOHNSTON, Hist, Br. Zooph. 


p. 389. 


Plumatella nob. Polypary affixed, tubular, with extremities of 
tubules retractile, poly piferous. 


Plume-Polyps (Polypes à pannache TREMB.) Comp. Mémoire sur 
PAnatomie et la Physiologie des Polypiers composés d'eau douce 
nommêés Lophopodes, par B. C. Dumortier. Tournay 1836. 8vo. 
(published in part at an earlier date in the Bulletin de ! Acad. des 
Sc. de Bruxelles 1835, p. 422 &c.) Propagation occurs by eggs and 
buds. TReMBLEY also observed spontaneous fission of the Polypary 
in Plumatella eristata. 


Plwmatella LAM. Naisa LAMOUR. Stem branched or lobate. 


Sp. Plumatella cristata LaM.; TREMB. Polyp. Tab. x. f. 8, 9; the body 
transparent, 1” long, the plume nearly of the same length; about sixty 
tentacles ; it lives in fresh water beneath Lemna. 

Plwm. campanulata Lam. Rors. Ins, T. mr. Suppl. Tab. 73—75. (LIN- 
Naus united this species with the former, under the name of Tubularia 
campanulata.) Probably Plumatella repens LAM, SCHAEFFER Armpo- 
Uypen 1754 (and edit. 1763). Tab. 1. fig. 1, 2, ErcHHoRN Wasserthiere. 
1781. Tab. rv. p. 43 (der Polyp mit dem Federbusch), is only a variety 
of this. According to NORDMANN, the tube continues to grow for some 
time after the death of the Polyp. When full-grown it has up to sixty ten- 
tacles, but in young animals they are less numerous, shorter and thicker, 
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Predericilla Gervais. 


Sp. Plumatella sultana, Tubularia sultana BrLuMENB. Handb. d. nat. Hist. 
PL r. fig. 9. 


Aleyonella Lam. Polypary inerusting, irregular, multiform, com- 
posed of tubules aggregate, cylindrical. 


Sp. Plumatella fungosa nob., Aleyonella stagnorum LAM., Encyel. méthod. 
Vers. PL. 472. fig. 3, a, b, e, d, Raspar Hist. naturelle de VAleyondle flu- 
viatile, Mémoires de la Soc. d'Hist. nat. de Paris, rv. 1828. pp. 75—1 30, 
pl. r2—16. To this species probably BAKER's figure belongs, Zmploy- 
ment for the microscope, Pl. xm. fig. 1322 (Bellflower animal). See 
JOHNSTON, Hist. Br. Zooph. PP- 391— 305. 


RASPAIL is of opinion that this animal is merely a form of Plumatella 
campanulata altered by age, from which he does not distinguish Plumat. 
cristata ; as soon as the animal breaks the egg, it moves freely about, and 
should then be described as Oristatella, so that all of them belong to oneand 
the same species at different periods of life. But amongst other objections 
to the union with Plumatella cristata and campanulata is the number of 
the tentacles which in Alcyonella is, according to Rasparr, only forty-four 
(according to EHRENBERG forty-two), whilst here, if it were an older state 
of Plumatella campanulata, the number might rather be expected to be 
greater. Also in Oristatella there are more tentacles. However, it is 

is possible that Cristatella may be a younger form of another species of 
Plumatella, and so at some future time to be excluded from the list of 
genera. 


PALLAS, as it seems, first discovered the Aleyonella in our country in the 
well-known lake of Rockanje, in the island Voorn, and described it by the 
name of Tubularia fungosa, Nov. Commentar. Acad, Scient. Petropol. xr. 
1768. The name Alcyonella should be rejected, for it was borrowed from 
& supposed resemblance with Alcyonium, which on further investigation 
was found to be totally unfounded. 

VAN BENEDEN has observed the sexes to be distinct in Aleyonella, male 
and female individuals occurring in the same Polypary. Bullet. de V' Acad. 
des Sc. de Brux. Tom. vr. 1841. p. 276. 


Paludicella Grarvars. 


Sp. Aleyonella articulata EHRENs. Symbol. ? Comp. VAN BENEDEN Billet. de 
l'Acad. des Sc. de Bruxelles vr. 1. 1. 


WOL. FE. 
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CLASS II. 
SEA-NETTLES (ACALEPHA)'. 


By Sea-nettles are understood radiate animals of a gelatinous, 
transparent substance, which swim freely, and of which the organisa- 
tion in parts that are frequently repeated usually indicates the number 
four or its double. They have no intestinal canal, but ordinarily a 
blind stomach from which numerous tubes, mostly divided into 
branches, run like rays to the circumference of the body (aquiferous 
vessels, respiratory organs?). Im some the sexes are separate: 
others appear to be bi-sexual. Traces of a nervous system are 
present at least in some; yet OR of sense, except appendages 
which serve for feeling, are absent in many, whilst some have in 
addition parts which by certain writers are considered to be organs 
of hearing, by others organs of sight. 

Of the name Sea-nettles, Acalephe, Urticee marine, we have 
treated above. With LAMARCK they form an order of the class of 
radiate animals (Radiaires), under which this writer also ‘groups 





1 On this class may be compared especially : 

F. Esorsorourz, System der Acalephen, Mit 16 Kupfertafeln. Berlin, 1829, 4to. 

C. G. EHRENBERG, Die Acalephen des rothen Meeres und der Organismus der 
Medusen der Ostsee. Mit 8 colorirte Kupfertafeln. (Reprinted from the Physikal. 
Abhandl. der Königl. Akad. der Wissenchaften zu Berlin aus dem Jahre 1835). 

Histoire naturelle des Zoophytes. Acalòphes par R. P. Lesson, av. pl. Paris, 
1843, 8vo. 

J. G. Wiu, Hore Tergestine, oder Beschreibung und Anatomie der im Herbste 1843 
bei Triest beobachteten Akalephen. Mit 2 Tafeln, Leipzig, 1844. 

Epw. ForBes, A Monograph of the British Naked-eyed Meduse, with figures of all 
the species. London, printed for the Ray Society, 1848, fol. 

HuxreYy, On the afinities of the Medusa. Phil. Transact. London, 1849, Pt. 1. 
Pp. 413 &c. 

On the Siphonophore ; 

A. KoerLiKEr, Die Schwimmpolypen, oder Siphonophoren von Messina. Mit 12 
Tafeln, Leipzig, 1853, fol. 

R. Leuckart, Die Siphonophoren, eine Zoologische Untersuchung, Giessen, 1853, 4to. 

R. Leuckart, Zur nähern Kenntniss der Siphonophoren von N za, Mit 3 Kupfertaf. 
Berlin, 1854, 8vo. 

C. Voer, Sur les Siphonophores de la Mèr de Nice. Genève, 1854. 
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those with a spiny skin (Eehinodermata) as a second order". They 
were first described as a distinct class of animals by Cuvrer in the 
tirst edition of the Zògne Animal, under the name of Acalephee?. 

The name of gelatinous animals is more appropriate to this class 
than to some others of the Radiates of Cuvier. The kinds most 
generally known bear the name of Zeekwallen in Holland, [Quallen 
in Germany, Squalders? or sea-jelly or sea-blubber in England.) 
When thrown by the sea upon the strand, they lie motionless 
during the ebb; for they do not ereep, but can only move in the 
water by contraction and expansion. 

The pungent and burning päin like that caused by stinging 
nettles, which many species inflict on being touched, was generally 
considered in former times to be the effect of a mucus secreted. by 
the skin of these creatures. It is only since 1841, from WAGNER’s 
microscopie investigations, that minute threads situated on the 
surface of the skin have been recognised as connected with this 
pheenomenon, since in Acalephes which cause no such pain (as in 
Cassiopea) they were not discovered. Each of these threads lies 
rolled up in a little oval vesicle or cell, from which, on pressure or 
irritation of the skin, it is forced out by eversion; they are readily 
detached with the vesicle to which they are fixed by a tubercle, 
and are always present in the secreted mucus that produces a burn- 
ing pain. Yet the cause of this ought not to be considered as 
entirely mechanical ; it is probable that some acrid fluid, secreted 
by the cells, adheres to the threads“, Nevertheless an accomplished 





1 Radiaires mollasses, TiAMAROK Syst. des anim. s. vertèbres, 18or, PP. 341, 352, and 
in his later works, Eatrait du Cours de Zoologie sur les anim. s. v. 1812, and Hist. Nat. 
des Anim, 8. vert. 1815. 

2 Cuvrer in his Tableau Clémentaïre (1798) and in the tables at the end of the first 
part of his ZLeeons d'Anat. comp. had comprised all the animals, which he afterwards 
named radiated animals, in a single class, under the name of Zoophytes. Of this the 
Orties de Mer make the second order, which agrees with his later class of the A calephee. 
Here also he placed the Actinie, which however in the second edition of his Règne 
Animal he separated from it again, in order to unite them, as had already been done 
by others, with the Polyps. 

3 [Sir T. BROwNE's Works edited by Winkins, Vol. rv. P. 333, quoted by Forges 
Brit. Starf. p. 87.] 

f_R. WAGNER über muthmassliche Nesselorgane der Medusen, WIEGMANN u. Errcu- 
SON Archiv. f. Naturg. 1841, IL 8. 38—42; Ueber den Bau der Pelagia noctiluca. 
Leipsig, 1841, fol. Zcon. Zoot. Tab. XXX — Subsequently these parts were also inves- 
tigated by EHRENBERG, Puirepr, Wir, MiLne Epwarps &c, 
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observer, Dr F. Wirr, found these threads in Mwcharís (amongst 
the Beroöcea) without perceiving any irritation on touching it. 

In many there is only a single oral aperture, placed in the center 
on the inferior surface of the body. Im others many suctorial tentacles 
are seen, or the arms have apertures conducting to tubes, which, 
like vessels, fall into larger stems and finally open into a common 
cavity, the stomach (Zhizostoma Cuv.). From the stomach arise 
water-canals, which are provided internally with cilia. By some 
writers these have been regarded as blood-vessels: but far rather 
ought they to be considered as respiratory organs, since in part they 
open freely on the surface of the body. But, in addition, blood- 
vessels have been found, which, at least in Beroë', lie round about 
the water-canals, surrounding them like a sheath. Here nucleated 
corpuscles have been observed (blood-corpuscles?) which however 
move only very slowly and irregularly. 

The sexual organs are distinet in the disciform Acalephes, but 
have in both sexes the same form. In guorea they lie in form of 
folded plates on each side of the water-canals which spring from the 
stomach, towards the inferior surface of the dise. In the eared 
Medusa (Aurelia or Medusa aurita) there are four cavities, opening 
below at the dise and which have been taken for respiratory cavi- 
ties, in which lies a folded organ, that is, an ovary or a testis, 
according as it contains ova or spermatozoa ; in most Acalephes the 
spermatozoa have the ordinary cercarial form. Im other Acalephes, 
as Beroë, ovaries and testes are united in the same individual: 
here they lie along what are called the ribs, beneath the skin. 

The metamorphoses, of which we have already spoken above, 
are remarkable in young Meduse. The eggs, that pass from the 
ovaries along the canal of the arms to their folds, are collected here 
and carried about, for a time, by the mother in saccules which 
afterwards disappear? The young animals quit these receptacles 
in the form of ciliated Infusories resembling Leucophrys or Bursaria. 
T'hese swim freely about, but after a short time (two or three days 
according to SreBoLp) beeome fixed by their thicker anterior eX- 
tremity which has a sucker. Next, the body becomes cylindrical, 
transparent, and at the free end, which thiekens, an oral aperture is 





1 [The blood-vessels described by Wirw could not be seen by ForBes, HuxLEY, 
Leuckart, &c.] 
2 See the figures of EHRENBERG Die Akalephen &e. Tab. ur. fig.1. 2. Tab. var. fig. 1. 
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seen, round which at first two, then other two projections appear 
that become lengthened out into arms. Soon there grow out four 
other similar arms, and the animal has then the form of an eight- 
armed Polyp. These arms can shorten and lengthen themselves 
greatly. In this state the animal continues several months, and 
can multiply itself by buds and offscts. Subsequently there come 
into view transverse indentations, by which the animal is divided 
into several rings resting upon one another, round each of which 
eight rays arise. These rings are like young medusee piled on one 
another: they become separated from each other, from before back- 
ward; and then swim freely away as young medusee!, How long a 
period is requisite for their full growth is unknown. The genital 
organs could not be distinguished until they were more than an 
inch in size. Hence it is clearly an error when some ascribe to 
these creatures in general a very short duration of life and a rapid 
growth—or even name them annual animals. Their power of re- 
production seems to be very small. Some species are able to bear 
the loss of parts, but these when removed do not continue to grow. 
In the genus Oestum, however, MERTENS was led to believe, from 
some observations which he was unable to complete, that propaga- 
tion by spontaneous division may be admitted. [And this has been 
lately confirmed by Kornriker?, in Stomobrachtum mirabile, which 
he believes to be a larval form of Mesonema ceerulescens, a new species 
of Medusa discovered by him at Messina. The fission begins in the 
Stomach—many individuals having been found with their round 
disc somewhat elongated and with two stomachs more or less com- 
pletely separate by constriction, but still lying side by side. Next, 
a meridional groove is seen on the outside of the disc between the 
stomachs: it deepens gradually until the acaleph is separated into 
two distinct individuals. The whole process may be completed in 
eight to twelve hours. The multiplication however is not yet 





1 SARS Beskrivelser og Jagttagelser &c. (extract from it in WIEGMANN's Archiv, 
1836, s. 197 &c.); and in Wiram. Archiv. 1837, B. 11. s. 406; C. T. Von SIEBOLD 
Beiträge zur Naturgesch. der wirbellosen Thiere, Dantzig, 1839, 4to. s. 26—35. SARS 
in WIEGMANN and EricHsoN'’s Archiv, 1841, 8. 9—34. Mémoire sur le développement 
de la Medusa aurita et de la Cyanea capillata, Ann. des sc. nat. sec. série Xv1. Zoologie, 
PP. 321—348, Pl. 15 A—17. 1841. J. STEENSTRUP Om Portplantning og Udvikling 
gjennem vexlende Generationsräkker, Kjöbenhavn, 1842, 4to. 

® SIEBOLD and KorLLIKER’s Zeitschrift f. wissenschaft. Zool. 1v. PP. 325, 327. 
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finished: the halves again divide in a direction perpendicular to 
the former line of division: but here the fission does not always 
begin in the stomach. How often the process may be repeated is 
not known. No trace of fission was observed in Mesonema, though 
it was often seen to occur in the larval forms, even when ova were 
already distinetly visible on the vessels. | 

[The Siphonophore have been shewn, by the investigations of 
Huxrey, LEUCKART, KOELLIKER, GEGENBAUER and Voer, to be 
compound animals, or colonies, connecting the hydroid polyps with 
the acalephs. They are named by KoerLrIKER, in consequence, 
Swimming Polyps (polypi nechalei). They consist in general of a 
stem, usually cylindrical and long (Diphyes), sometimes shortened 
and sacciform (Physalia), sometimes disciform (Velella), to which 
appendages are attached which differ remarkably in form and func- 
tion. Some of these are suctorial tubes or stomachs, others motive 
organs, others feelers and prehensile organs, others again protective 
laminee (bracts) and sexual capsules. Great differences prevail with 
respect to the number, arrangement, and development of these parts, 
in the different families: those which are constant in all siphono- 
phors are the stomachs, the prehensile apparatus, and the sexual 
capsules. The stem is muscular, and hollow—the interior forming a 
canal in which the nutrient fluid moves with rapidity. The swim- 
ming apparatus is either passive or active— when passive it is a 
hydrostatie apparatus consisting of a bladder filled with air which is 
always placed at the upper extremity of the common stem: when 
active it consists of swimming-bells, which are also placed at the 
upper extremity of the stem, and are variously grouped, and in 
variable number in different genera: the swimming-bells may exist 
conjointly with the air-sac or without it. These bells are, in 
general, formed on the plan of a Medusa, consisting of an elastic 
bell-shaped mantle, very various in form, with an internal mus- 
cular layer which surrounds the swimming-sac. On the outer sur- 
face of the latter, there is a system of four radiating vessels, which, 
at the circumference of the aperture, fall into a circular vessel, and 
at the summit of the bell arise from a single vessel, which passes 
through the pediele of the bell and falls imto the cavity of the com- 
mon stem. All the other appendages of the stem have also a more 
or less perfect system of vessels, which communicate with the inter- 
nal cavity of the stem in a similar way. The only communications 
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from without with the cavity of the stem are by the mouths of 
the digestive tubes, which answer to the bodies of polyps. The 
food digested by these stomachal polyps is conveyed from their 
extremity into the cavity of the stem, from whence it is carried 
through the vessels of all the appendages, partly by the contractility 
of the walls of the stem, partly by the action of the cilia which 
line the vessels of the appendages. 

The polyps, or suctorial tubes, or stomachs, have no tentacles 
round the mouth. They consist of three portions; the external, 
very variable in form, the proboscis and mouth: the middle swollen 
portion, the digestive stomach, with dark streaks containing bile- 
eells: the terminal rounded portion, with thick cellular walls. At 
the base of the stomach, or sometimes immediately on the common 
stem, is the prehensile apparatus for the capture of prey. This 
usually consists, for each polyp, of a single long and thin thread 
with lateral subdivisions, which do not branch ; more rarely of sim- 
ple threads or shorter cylinders. This apparatus is always supplied 
with multitudes of thread-cells, which in the case of lateral acces- 
sories are grouped in very regular and constant forms, and are con- 
spicuous from their bright yellow colour. The sexual appendages 
have large swimming bells of the general medusan form. They 
consist of a bell-shaped mantle and vessels—and a nucleus, more or 
less conspicuous, which contains in its substance the sexual ele- 
ments, and is dependent from the vertex like the elapper of a bell. 
In some cases the medusan form of the mantle is in great measure 
suppressed, whilst in others it is quite complete, and here the sexual 
appendage is detached at an early period, as in certain hydroid 
polyps, and the sexual elements are developed afterwards: where 
the medusan form is not thus perfect, the contents of the sexual 
capsules, when detached, are found to be mature. The Diphyidee 
are, according to Leuckart, all uni-sexual, but the observations 
of GEGENBAUER (Zeitschr. f wissensch. Zool. v. p. 313) shew that 
some at least have the organs of different sexes on different groups 
of the same stem: the Physophoride are all bi-sexual, in some 
(Stephanomia) the organs of the two sexes being on different pedi- 
cles, in others (Physalia) on the same pedicle. 

The organs of less general occurrence are the Bracts, Lamine 
or Covers, and the Feelers. The Bracts or Covers, more solid 
than the other organs, are for their protection : they contribute little 
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to the motion of the colony, but sway gently to and fro with the 
contractions of the stem. The Feelers are cylindrical or vermiform 
structures having much resemblance to the polyps, but without an 
external opening. In some cases they are in constant motion, 
feeling about in all directions: in others they are more sluggish 
and are loaded with the general nutrient fluid. The latter fact 
would seem to suggest a respiratory function. Some writers have 
considered them to be receptacles for the fluid forced from the 
interior of the prehensile apparatus during its violent contractions : 
and henee the name, sometimes given to them, of fluid-holders. 
But it has been objected to this explanation, that the two sets of 
organs are often at great distances from each other, and that their 
alternate action has not been established. 

The composition of all the organs in the Siphonophors cor- 
responds to that of the other acalephs. As in these, the specifie 
gravity of the mass differs little from that of sea-water. The shell 
found in some families, (welella, porpita) is the thickened and hard- 
ened wall of the air-sac'!.| 

On the Nervous System of Acalephs, the observations are 
hitherto imperfect. Im the Medusw EHRENBERG observed, at the 
base of each of the eight marginal corpuscles which he takes to be 
eyes, a part which he considers to be a ganglion. Each of these 
ganglia is double, or consists of two limbs that diverge towards the 
marginal corpuscle. Besides these a row of ganglia lies near the 
tentacles at the margin of the disc; every ganglion divides into two 
twigs, each of them for one of two adjoining tentacles: so that 
every tentacle receives two nervous twigs coming from different 
ganglia. This ring of ganglia round the margin is interrupted by 
the larger double ganglia of the marginal corpuscles. Moreover, 
EHRENBERG saw four groups of ganglia lying in the cavities for 
the four genital organs and in connexton with the tentacles of these 
cavities. EHRENBERG could not detect a nervous ring round the 
mouth, the usual form of the nervous system in Radials?, Some 
writers are of opinion that it by no means follows from these obser- 
vations that the parts so described are really nerves. GRANT de- 
seribed in Cydippe pileus a nervous ring with eight gz nglia, each 





1 Comp. LeucKART Zoologische Untersuchungen, S. 341 ; KoOELLIKER èn Zeit. f. 
Wissensch. Zool. Iv. s. 306—315. 
2 EHRENBERG Die Akalephen &e. s. 25, 26. 
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giving off three nerves, of which the largest ran lengthwise between 
two bands of cilia! close to the external surface of the body; but a 
later observer, F. Wirr, was not so fortunate as to find this system 
of nerves. On the contrary he detected a conical ganglion above 
the funnel-shaped structure from whence the water-canals arise, 
consequently opposite to the mouth. From this ganglion many 
fme threads arise, to be distributed to the substance of the body 
and its different parts. In the same situation Mine EpwArps also 
saw a ganglion in the genus Zesueuria, from which numerous 
nerves, collected into four bundles, arose?. 

ErreNBerG considers the eight prominent organs, situated in 
Meduse at the edge of the disc, to be eyes: they contain a sandy 
or stony concrement, a quantity of minute hexagonal prismatic 
erystals composed of carbonate of lime. Such calcareous concrec- 
ments are often found in the animal organism in the neighbourhood 
of nerves; as for instance in Frogs by the sides of the vertebral 
column near the exit of the spinal nerves. A red pigment which 
moreover generally distinguishes these marginal corpuscles, (it is 
sometimes wanting,) caused EHRENBERG to conjecture that they 
were eyes? There is more probability in KorLriKeERr’s idea, that 
they are to be considered as auditory organs“. Even in vertebrates 
little stones or grit of carbonate of lime are found in the auditory 
sac or vestibule of the membranous Labyrinth. In Beroë and the 
allied genera only a single organ of the sort is found, a pedunculated. 
vesicle with calcareous crystals at that end of the body which is 
opposite to the mouthö, 

The apparatus for motion consists of transparent muscular 
fibres, having sometimes a longitudinal, sometimes a circular 
course: they exhibit the same microscopic transverse stripes which 
are characteristie of the voluntary muscles of higher creatures®. 

Several of the Animals belonging to this Class are phospho- 
rescent. According to EHRENBERG the Arabians on the Red Sea 





1 Frans. of the Zoolog. Soe. Tuondon, 1. 1833, p. ro. 

2 Ann. des sc. nat. ze Série, Tom. xvr. Zoolog. p. 206. 

3 Die Akalephen, s. 14. 

* FrorreP’s Neue Notizen, Xxv. Bd. (Januar. 1843) s. S1—84. 

° Mure Epwarps, 1. 1, Wir, Hora Tergest. s. 45, 46. 

$ WaGNER Bau der Pelagia noctiluca ; his Tab. Zoot. Xxxim. fig. 30; Wir, 1 1. 
Ss. 46—49. 
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name the entire family of Medusse Sea- Candles (Kandil el BahrY). 
Boso, and other writers after him, went too far when they main- 
tained that all Meduse, nay all Acalephes (EscmscnoLrz) are 
phosphorescent. Still, not Medusse alone, but other Acalephes also 
do possess this property: the phenomenon has been observed in 
species of Beroë (Cydippe pileus, Eucharis multicornis, &ec.) : Ste- 
phanomia also diffuses a lively light by night. This phosphorescence 
is a vital pheenomenon, and ceases on the death of the animals: 
though some of them, like other organic substances, are luminous 
even after death; but that light is of a different nature from phos- 
phorescence during life. Thus Wrrr, for instance, saw Beroë ru- 
„fescens emit a light after death, which differed by its bluish-green 
colour from the yellowish-red irradiations of the living animal. 
Dead Acalephee, or mucus arising from decomposition of animal sub- 
stances, can contribute little or nothing to the gorgeous spectacle 
of the illumination of the sea, of which so many voyagers have 
given striking descriptions: the chief cause of the brilliant sparks 
resides in minute marine animals, especially Meduse, like the 
species which SURIRAY named Noctiluca miliaris, and which, being 
not larger than a pin’s head, looks like a globule of mucus to the 
naked eye? 

Acalephes are met with in all seas. A very large number of 
species occur in the Mediterranean belonging to the most different 
forms. In the seas of the cold and temperate zones scarcely any 
Súphonophore are found, at least not in the northern hemisphere; 
however the currents may occasionally bring with them southern 
forms from a distance, as is proved by the fact that OweN, on the 
south-west coast of England, observed Velella and Porpita, and 
HyNDMAN, on the coast of Ireland, Diphyes”. Some species are 
widely diffused, as Aurelia aurita, and Cyanea capillata: the first was 


1 EorENBERG das Leuchten des Meeres, s. 146. Comp. especially on this subject 
the work already quoted p. 53, so instructive as well from the author's own observa- 
tions as from the extensive use he has made of earlier works. 

2 [VAN BENEDEN refers Noctiluca miliaris not to the Acalephes but rather to 
the Rhizopoda; see note by Dr ScmHrraeL in the german translation of this work, 
Pp. 106] - 

3 OwEN Lectures on the comp. Anat. of the invertebr. Animals, 1843, p. 102 ; HyYND- 
MAN Note on the occurrence of the Genus Diphya on the coast of Ireland, Ann. of Nat. 
Hist. vir. 1841. p. 1Ó4. 
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found by ErRENBERG in the Red Sea, and he could not discover 
any difference between it and that found in the northern and the 
Baltic seas. Oftentimes many species of Medusse are collected in 
such quantities at certain places, that they form as it were banks 
in the sea, which it requires days to sail through! In fine calm 
weather Medusa come to the surface: during storms they seek the 
quieter waters of the depths. 


1 PÉRON et LesururR Annales du Mus. XIv. p. 222 ; such a bank of Medusa aurita 
in the Baltic at the mouth of the Weichsel was also described by V. SteBoLp, Beitr. z. 
Naturgesch. der wirbellosen Thiere, s. 5. 


SYSTEMATIC 


ARRANGEMENT OF ACALEPHZE. 


CLASS TEL 
ACALEPHZ. 


GELATINOUS animals, swimming freely. Stomach included in 
the parenchyme of the body, without an abdominal cavity ; canals 
arising from the stomach, filled with water. Ovaries and testes in 
one and the same individual or the sexes distinct without organs 
of copulation. Vestiges of a nervous system not always distinct. 
Arrangement of parts usually quaternarian. 


Orper 1. Siphonophore. 


[Swimming Polyps without tentacles round the mouth, attached 
to a common stem of variable length, and moving freely by means 
of special swimming apparatus, with prehensile filaments, feelers, 
and protective covers or bracts, or some only of these organs, 
attached mediately or immediately to the same common stem.] 


This first order includes the Acalòphes hydrostatiques of Cuvier 
and a part of his Acalèphes simples. 


Family L. _Velellide or Chondrophore. Common body, sup- 
ported by a cartilaginous’ lamina, which is cellular internally. 

The part of the body which faces upward is supported by a 
dise, which in Porpita is even in some degree calcareous, and con- 





[* The disc contains horny substance, not cartilage, according to Leuckart.) 
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tamns cells which are full of air. Above, this disc is covered by the 
integument alone; below, it sustains all the parts of which the 
[eompound] animal consists. 


[The shell of Velella with its horizontal and perpendicular plates 
consists of a single piece. The thicker horizontal portion is formed 
of two laminse connected by perpendicular concentric pieces, so that 
annular canals are formed which are filled with air. These canals 
communicate with each other in Velella, but not in Porpita : in both 
they open externally by many minute pores on the upper surface. 
The soft parts constitute a mantle which covers the shell and projects 
beyond its edge by a free border. At the inferior excavated portion 
of the shell, the mantle has on its outside the attached polyps and 
appendages, on the inside the large liver. 


The polyps are of two sorts, a single large and central polyp, and 
many small ones disposed around it in irregular rows. They have 
been designated “stomachs” and “suctorial tubes.” But observers 
do not agree respecting their function. Lesson attributes to both sets 
a digestive power, Voyage de la Coquille, pp. 49—56, and Acalèphes 
p. 561: whilst V. SreBoup Vergl. Anat. s. 63, note, thinks that the 
smaller polyps alone discharge the office of digestion, and consigns 
the large one to the respiratory system : and Horrarp Ann. des Sc. 
Nat. T. mm. 1845, p. 250, says that the large central pouch is the 
stomach and the small ones canaux aqwifères. Koruriker however 
assures us that he has found small erustacea both in the large and 
the small tubes, and has seen the residue of digestion pass from 
them all indifferently. Consequently we conclude with him and 
others, that the Velellidee are colonies or compound animals. 


The liver is a large brownish mass placed above the central 
stomach : it fills the inferior cavity of the horizontal plate. It isa 
collection of fine canals formed of homogeneous membrane lined 
with brown cells. A certain number of the canals branch from two 
openings in the base of the central polyp : they frequently anastomose 
and form a network on the surface of the liver from which fine 
vessels pass to the perpendicular plate and to the margin of the 
horizontal plate (Velella). These vessels, then, would seem to have 
received the nutriment which has passed from the central stomach 
into the liver-canals, for the purpose of redistribution to the soft 
parts when it has been modified by the biliary secretion. Of the 
smaller polyps a few, which hang beneath that part of the liver which 
projects beyond the large polyp, open into liver-canals: but the 
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greater part of them have no connexion with these canals, or with. 
the central polyp, but lateral branches of the vessels open into their 
pedieles, so that they at once give the product of. digestion to the 
vascular system. Im Porpita the lesser polyps open into liver-canals 
and not into vessels. 


The generative organs are seated, as clusters of minute bodies, on 
the pedieles of the smaller polyps. They become transparent and 
pyramidal, and having gradually assumed the ‘medusan form are 
detached. They were first noticed by Deurr Curase, Descriz. rv. 
p. 107, Tav. 146, fig. 10, 12. The sexual germs are formed on the 
wall of the radiating vessels. Huxrey, GEGENBAUER, L 1 


The prehensive organs are placed around the lesser polyps on the 
horizontal margin of the mantle. They are hollow and open into a 


vessel like the lesser polyps. They have no special nettle-nodes, but 
numerous scattered thread-cells. 


The air-canals were discovered by KRouN ; they are minute vessels 
which pass from the innermost air-spaces of the horizontal cartilage, 
perforate the mass of the liver, and reach the walls of the polyps 
where they appear to terminate by closed extremities. They are 
most numerous in Porpita. See KoELrIKER Die Siphonoph. pp. 46— 
64. 


Velella Lam. Á semi-orbicular crest, compressed, containing a 
cartilage within, placed obliquely above the disc. Marginal ten- 
tacles simple. 


Sp. Velella spirans, Medusa velella L., Holoth. spirans Forsk. Jeon. Rer. 
natur, Tab. xxvr. fig. k, Armendstartum velella Costa Ann. des Sc. nat. 
sec. série, Tom. xvm. Pl, r3, fig. 3, (figure of the vessels from the stomachs 
on the inferior surface of the cartilaginous disc), in the Mediterranean. 
According to ForskârL the French saiïlors call the animal Vallette: they 
eat it fried with flour and butter. The name Velella appears to be derived 
from velwm and from the crest, which like a full-spread sail, adorns the 
upper surface. The beautiful blue colour of the animal is imparted to the 
water ‚in which it is examined, but disappears in spirit of wine. During 
life the creature is not unattractive (“non invenusta est quantum vermi 
licet,” Forsk. Descer. Anümal. p. 105) ; see the coloured figure of LESUEUR 
in PÉRON, Voyage aux terres austr. Pl. xxx. fig. 6. (This species is from the 
Tropical Seas, Velella scaphidia PERoN). For the other species, not easily 
to be distinguished, of this genus, consult chiefly Escnsonourz Syst. der 
Acalephen, s. 168—175. 


Subgen. Rataria Escnscn. Crest membranous, placed longitudi- 
nally on the disc. 


ACALEPHZ. 111 


Note. If the figures in ForsKâr, Tab. xxv1. fig. k3, k4, k 5, belong to 
a young Velella, as appears from the explanation of the plate, this genus 
must be suppressed ; which is BLAINVILLE's opinion. 


Porpita Lam. The Lamina cartilaginous (2), circular, marked 
with concentrie strise decussated radially. _Marginal tentacles 
appendiculate. 


Sp. Porpita mediterranea Esonson., Porp. Forskalii, Dr HAAN, Hol. denu- 
data Forsk. Zcon. Rer, nat. Tab. xxvr. fig. L., in the Mediterranean ;— 
Porp. umbella Escuson., Porp. gigantea PEÉRON, Voy. aux terres austr. 
Pl. xxx. fig. 6, in the Tropical Seas ; Porp. chrysocoma LESS., GUERIN 
Jeonogr., Zoophytes, Pl. xvim. f. 2— (Medusa Porpita L. is merely the 
cartilaginous disc of some species of this genus.) 


» 
Family IL. Physsophoride (Hydrostatica Cuv.) _ Body sus- 
pended in the water by means of a swim-bladder or of receptacles 
filled with air. 


Bladder-bearers” The opinion that these animals are able to 
expel the air from the air-bladder at will was rendered doubtful, as 
a general rule, by Orrers, who could find no opening in the large 
bladder of Physalia. [Subsequent observations however have deter- 
mined that Physalia is the only one of the Physsophoridae whose 
bladder does really communicate with the external air. But, though 
there be no such communication in the rest, LEUCKART states that 
in many of them (and he believes it to be true of all) the air may 
be readily caused to pass from the cavity of the bladder into that of 
the common stem, by the expansion of the upper extremity of which 
the air-bladder is in all cases surrounded. 


a) with short stem or axis without swimming bells. 


Physalia Lam. Swimming bladder very large, crested above, 
with an aperture at one extremity : the whole of the common stem 
expanded so as to form a receptacle for it: from the inferior surface 
of the expanded stem the polyps are suspended together with 
_feelers and prehensile organs, of different thickness and of great 
length] 


Sea-bladder. The colony swims constantly on the surface of the 
sea, and for that purpose makes use of the crest on the top of the 
bladder as a sail. Hence its name, het bezaantje, the Portuguese 
man of war, la petite galère, &e. If in the nomenclature we ought 
strictly to hold to priority, then this genus ought to be named 
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Salacia, for thus LiNNmus announced it in the cart editions of his 
Syst. Nat. ; in the tenth and Pllowig editions it is no longer met 
with, and Ln afterwards arranged the a known to him 
under the genus Molothuria. 


Vor Orrers especially threw much light upon the organisation of 
this genus by the investigation of Physalia caravella Escuscn. (Phys. 
arethusa Ties.) A Physalia has two bladders, the internal is 
filled with air, and was deseribed by Orrers as perfectly closed; the 
external has an aperture situated at one extremity and surrounded 
by a sphincter. 


(QuATREFAGES has described the action of this sphincter muscle, 
and the connexion of both bladders with the aperture; he also 
caused the air contained in the interior bladder to be analysed, and 
found that it contained less of oxygen than atmospheric air by about 
3 per cent. : the animal appeared to be able to expel the air volunta- 
rily at intervals, and to distend the bladder again after a short time: 
it would therefore seem to be a respiratory organ for the colony : the 
air-bladder is surrounded on all sides by the external bladder or 
envelope, which is in fact the expanded stem of the colony : with the 
under surface of this the various appendages are connected, and into 
its cavity the cavities of them all open more or less directly : the 
bladder in Physalia did not appear to QUATREFAGES* to be merely a 
passive organ, for besides the power of emptying and distending it 
the animal seemed to be able to direct the fluid contained in the 
cavity of the appendages into this or that bundle of them at will, 
and so to alter the position of the center of gravity of the bladder, 
and by thus bringing different regions of it to the surface to steer 
its course. | 

The larger and smaller tentacles are capable of extension and 
contraction, and serve probably for feeling and seizing. Small 
clumps of red corpuscles, which are situated between the larger 
tentacles, are, according to Orrers, eggs : but the sexual organs of 
the Physsophoride require further investigation. 


See v. OLFERS in Physikal. Abhandl. der Königl. Akademie der Wissensch. 
zu Berlina. d. Jahre 1831, Berlin 1832, 5. 155—200. 


Comp. also on this genus J. C. VAN HASSELT in Algem. Kunst. en Letter- 
hode 1828, No. 44, 45; F. W. EYSENHARDT, Nov. Act. Acad. Cees. Leop. 


1 _Anm, des Sc. nat. 3e Série, Tom. 1. p. 115. 
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es Carol. Fom. X. 8. 41O—416, Tab. xxxv. fig. 42 ; EscHscHourz in o. v. 
KorzeBuer's Entdeekungs-veise B} 1821, s. 193, and Syst. der Acalephen, s. 
157—164. Lmuckarr in Zeitschr. Für Wiessensch. Zoologie 111. 189—213. 


Athorybia Esenson. (Rhodophysa Brarnv.) [The motor organ 
of the colony a coronet of solid bracts, or covers, fixed to the stem 
immediately beneath the air-bladder. Polyps, feelers and prehen- 
sile filaments attached to the very short remainder of the stem. 


Sp. Athorybia rosacea Escnscr. Korrriker Die Siphonoph. Tab. va. The 
Polyps are not nearly as numerous as the bracts. In large colonies Korr- 
LIKER could not count more than eight of them whilst the bracts numbered 
20—40. They are seated in the space covered by the bracts, and with their 
points project somewhat beyond them when the coronct opens, but lie entirely 
concealed when it closes. The feelers are more numerous than the polyps 
(11—2o), long and nearly filiform, and play between the bracts when they 
open. The lateral subdivisions of the prehensile organs terminate by two 
filaments. 


b) with short axis or stem and swimming bells. 


Physsophora Forsk. Several swimming bells disposed verticil- 
lately round the common stem. The polyps with feelers and 
prehensile organs, but without bracts (GEGENBAUER), attached to 
the remainder of the stem immediately below the swimming 
eolumn.] 


Physsophora (from pvoa or Pvsoa), literally bladder-bearer, was 
compared by ForskKarL to the so-called Cartesian Imp (situs animalis 
hydrostatieus sublatus pulmone extra corpus, ad formam machine 
guam Diabolum Cartesianum appellamus). Deser. Animal. PE 


Sp. Physsophora hydrostatica Forsk. Icon. Rer. nat, Tab. xxxim. fig. e‚, in 
the Mediterranean ; Physsoph. muzonema Píron, Voy. aua terres australes, 
PL 29, fig. 4; Lesson Acalèòphes, PI. 9, fig. 2, in the Atlantie, &c. 


The species are not sufficiently distinguished ; Forskarr, figured an im- 
perfect specimen, which for the most part had lost the suctorial tubes and 
other appendages. The figure given by Parueer not long ago represents 
the animal in an uninjured state; this writer supposes that the specimen 
found by him in the Mediterranean belongs to another species, which he 
names Physsophora tetrasticha. There are four rows of swimm:ng bells, and 
in each row four. See his Memoir in MurLLeR’s Archiv, 1843, s. 58—65, 
Taf. v. [KoELLrkKEr states that this of Pruieer is identical with the Physso- 
phora rosacea of DervA CHarJA, Descr. degli anim. invertehr. rv. pag. 119, 
Tav. 33, fig. 2.] 
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[See KorLLIKER’s description of a new species (1. L. p. 19, Tab. v.) found by 
him at Messina, and which he calls Physs. Philippi, The type of Physsophora 
is distinguished by the very small length of the axis below the swimming 
column. The column is as usual terminated by a small bladder above the bells 
filled with air. Beneath it the polyps, feelers, prehensile and sexual organs 
are all compressed into a small space. The feelers surround the axis immedi- 
ately beneath the bells in a continuous coronet, like the calyx of a flower. 
They are described by KorLLIKER as exceedingly sensitive, in constant 
motion, and even laying hold of prey. ‘Within the circlet of feelers arise 
the Polyps, each with its prehensile filament. . The nettle-node has an 
exceptional formation. There are no bracts or covers, their protective office 
being supplied by the near neighbourhood of the swimming column, The 
sexual organs are seated in bunches on the stem close to the Polyps, a pair 
of different sex at the base of every Polyp. 

' 


e) with long axis without swimming bells. 


Rhizophysa PXRON. No swimming bells: the polyps with 


their prehensile organs lateral, usually secund: bracts and feelers 


wanting. 


Sp. Rhizophysa Peronii Esonseu. Acal, Taf. xmm. fig. 3. Rhizophysa filifor- 


mis Lam., Zeitschrift für wissensch. Zoologie, v. s. 324— 330. Taf. XVI. fig. 
51. 


d) with long axis or stem and swimming bells at the upper 


part of the common stem. 


Stephanomia PéroN, Escnsen. Swimming bells numerous, 


forming a conical column which surrounds the stem with many 
spiral turns. Polyps set on the stem by a long, slender, contractile 
pedicle. Feelers pediculate affixed to the stem, usually in threes 
between two successive Polyps. Bracts or covers not confined to 
the stem, but also surrounding the base of the Polyps as the calyx 
a flower. Prehensile filaments very long with lateral branches 
at regular intervals bearing a node and terminating in a single 
thread. Sexual organs in bunches close set on the feelers from 
the stem. 


The Stephanomia wvaria of LesuruR does not, according to 
Korruiker, differ from Apolemia EscHSCH. 


In a specimen of Stephanomia four feet in length LevoKArrt 
counted no less than 20 spiral turns in the swimming column, with 
10—12 bells in each turn. The three feelers from the stem are two 
on a common pedicle and one sessile. The male and female organs 
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are in close proximity to each other at the base of the double feelers. 
The male are the least numerous, the form oval, slightly medusan, 
the nucleus as it ripens passing from red to yellow : there are four 
radial canals and a circular canal, the mantle lying close to the 
nucleus and having an opening. The female appendages are smaller 
and round, but of similar structure, except that the central vessel of 
the nucleus is not developed, for each appendage contains only a 
single egg. Compare the interesting observations and figures of 
Mie EpwArps Ann. des Sc. Nat. 2e Série Tom. xv. Zool. pp. 
217229, PL 7—10. Also B, Anim. Cuv. éd. ülustr. Zooph. Pl. 
59. See Leuckart Zoolog. Untersuch. Erster Heft. s. 38. 


Forskalia Koreurken. 


Sp. Porskalia Edwardsii Koert. This new genus and species differs little, if 
at all, from Stephanomia according to LEUCKART. See the description and 
beautiful figures in Korrriker Die Siphonophoren v. Messina, s. 2—r1o. 
Taf. T. II. 


Agalmopsis Sars. Swimming column formed of two rows of 
bells alternating. Below it, the stem gives origin to single Polyps, 
feelers, prehensile filaments and sexual organs with numerous 
transparent bracts or covers. 


Sp. Agalmopsis elegans SARS, Fauna littor. Norvegiee 1. p. 36, Tab. v. fig. 7,8. 
The prehensile filaments give off branches which again subdivide to terminate 
in two threads: a contractile bladder is seated below the point of last divi- 
sion, and immediately before this is a spiral nettle-node covered by a bell- 
shaped duplicature from the filament on which it is placed. Agalmopsis 
punctata Korrr., a new species, differs from the last in the branches of the 
prehensile organs having the node without a cover, and in terminating 
without further division: also the feelers ha 


ve special prehensile organs 
which are knotted. 


Agalma Esersen. Swimming column with bells in two rows: 
feelers scattered. Polyps with bracts and prehensile organs of 
which the lateral branches are provided with a large nettle-node 
and subdivide to terminate in two threads having a contractile 
vesicle between them at the division.] 


Sp. Agalma Okeni Escuson. Isis xvr. 1825, Tab. 5, Syst. der Acaleph. p. rar, 
Tab. xm. fig. r. 


LApolemia Escrsou. Swimming column composed of two rows 
of bells of quadrangular form with rounded angles. Feelers from 
two to four set on the stem between Suceessive pairs of bells. 
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Polyps numerous, sessile, prehensile organs with simply spiral 
nettle-nodes. Bracts claviform with special prehensile organs small, 
knotted. At regular distances below the swimming column a 
collection of polyps with all these appendages surround the stem. 


Note —In no other genus of Physsophoride are feelers met with on the 
part of the stem which supports the swimming bells. 


Stephanomia uvaria LiRSSON belongs to this genus: KOELIIKER, Die 
Schwimmpolypen, s. 18. See GEGENBAUER'S description of a complete 
specimen of it, and figure, Zeitschrift für wissensch. Zool. V. Ss. 319—324- 
BL Evere, 1. 


Family IL. Hippopodide. Colonies of swimming Polyps, 
without swimming bladder, with short common stem, the swim- 
ming column not formed of bells. 


Hippopodius Qvoy and Garm. Escnson. The swimming 
column formed of braets in two rows, and covering one another - 
imbricately, with filiform short stem, to which the polyps with 
their prehensive and sexual organs are attached. 

Sp. Hippop. luteus, Ann. des Sc. nat. Xx. 1827, 8. 172, 173, PL rv. A. 


GUERIN Zeonogr., Zooph. Pl. xrx. fig. 4— Hippopod. neapolitanus KOELL. 
Die Siphon. pp. 28—31. Tab. vr. figs. 1—5. 


Vogtia Korn. 


Sp. Vogtia pentacantha Korn. Die Siph. von Messina, s. 31, 32. Tab. 
VIII. 


Family IV. Diphyide. Locomotive apparatus of the colony 
two distinct cartilagineo-gelatinous transparent pieces affixed to the 
upper part of a thin cylindrical common stem. The stem begin- 
ning in the substance of the anterior piece passes in a groove of the 
posterior between the two, and then gives attachment to groups 
consisting of a single polyp and its appendages. ] 


T'his family includes certain marine animals, transparent as glass, 
which swim by means of the contraction of hollow organs filled 
with water ; it has the genus Diphyes for its type, which was first 
formed by Cuvrer in the first edition of his Règne Animal, rv. p. 61. 
This genus rested on a species discovered by Bory pe SAINT- 
VinceNT at the beginning of this century (1801), in the South 
Atlantic Ocean, and deseribed under the name of Salpa bipartita ; 
see his Voyage dans les quatre principales îles des Mers d'Afrique, 
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L 1804, p. 134, Pl. vr. fig. 3, A, B‚C. The two pieces provided with 
swimming cavities, nearly similar in form, were afterwards, by 
Cuvmer (Rògne Anim. sec. 6d. mm. p. 288) and other writers, 
erroneously taken to be two animals which had become attached 
to each other, an opinion occasioned by observing that they 
were readily separated. This separation, or spontaneous detach- 
ment of different parts, has often been remarked in the entire 
order—as in Physsophora, Lehizophysa, Stephanomia. In fact, 
Diphyes is much more nearly allied to these genera than might 
be suspected from many, and sometimes very confused, descriptions 
of it. [ may remark, that the part which, in our description, 
we have indicated as anterior, is called posterior by the first 
discoverer, Bory, and by many others after him. 





Quoy and GaArmarp, who discovered many new species of this 
family and formed new genera from them, (Ann. des Sc. nat. 
Tom. x. 1827, p. 5—21,) determined subsequently to bring them 
all under the single genus Diphyes, (Voyage de décowvertes de 
dstrolabe, Zoolog. Tom. 1v. 1833, p. 81). [But more accurate 
observations of late years have shewn that this proceeding is not 
advisable. In Praya the swimming bells are similar in form, 
and are placed, more or less, side by side, and their cavities 
open on opposite sides of the stem. In Diphyes the bells are 
placed behind one another and open backwards. 


The common stem begins within the substance of the anterior 
bell, or piece, in a more expanded portion, which is lined with 
large epithelial cells, and has very different form in different genera. 
This expanded portion often contains a globule of oily matter. 
Beneath it the stem gives origin to the canals of the swimming 
pieces, and then is prolonged to become the common axis of the 
colony. 


The polyps with their different appendages are fixed to the stem 
at regular intervals. Those nearest to the swimming pieces are 
quite undeveloped and without appendages. Those at the other 
extremity of the stem are the oldest and most perfect, and have 
their appendages most complete. Each group consists of a Polyp, 
a set of prehensile organs, and the generative organ, which partakes 
more or less of the medusan form—the whole being covered by 
a protecting bract. Such a group either persists in adhering to the 
common stem, (Diphyes, Praya), and then only certain parts are 
detached, as the medusiform capsules of the sexual organs ; or it is 
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capable, to a certain degree, of independent existence, and when 
fully developed, separates itself from the stem of the colony (Abyla). 
In the Prayidw, the covers are bounded by round surfaces above, 
and have a cavity below, like a helmet, to receive the other members 
of the group : in Diphyes they surround the stem like a rolled leaf, 
(differing, however, in form in the different species) and adhere to 
it by the narrow part. In 4byla they cover the members of the 
group imperfectly, are almost solid, yet with a cavity in the interior 
which is in connexion with that of the stem, and which is lined by 
large cells. In all these groups the sexual buds are more or less 
medusiform, and may be developed into a swimming bell. They 
sprout from the base of the Polyp.] 


Comp. on this family, besides the above work of Quoy and GAIMARD, 
especially EsousonoLrz, Syst, der Akalephen, s. 122, 123, LEUCKART Zoolo- 
gische Untersuchungen, 1. 8. 41—49, KOELLIKER Die Schwimmpolyp. s. 36— 
46: also WiLv, More Tergestinee, s. 76—83, GEGENBAVER in Zeitschr. f. 
wiss. zool. V. 8. 297— 300. 


[Diphyes Cuv. The posterior swimming piece received into a 
cavity of the anterior: the groups on the common stem protected by 
a bract or cover in form of a rolled leaf. 


Sp. Diphyes angustata Esonscu. Tab. xm. fig. 6 (the species of Bory seems 
to belong here ;)— Diph. campanulifera Escuscn., Quoy and GArMARD 
Ann. des Sc. nat. X. 1827, PL. 1.; Diph. gracilis GEGENBAVER Zeitschr. für 
wissensch. Zoologie, v. s. 309—315. Taf. XVI. fig. 5—7.— Diph. Sieboldei 
Koerrn. Die Siphon. v. Messina, s. 36—41. Taf. xr. fig. 1—8.—Diph. gra- 
cilis GEGENB. Zeitschr. f. w. Zool. Vv. s. 313—315. Taf. XVI. fig. 5—— 
Diph. Kochi Wiuu Hor. Tergest. Tab. 11. f. 22—26; figured without the 
posterior portion which Wrrr did not meet with in any one of the six speci- 
mens examined by him!, 


. Abyla Esonscn. Quoy and GArmarp (Calpe of the same). 
The two swimming bells of very different size, the anterior much 
the smaller. The bracts cover the members of the groups imper- 

fectly, are massive, and have a cavity communicating with the 
stem. 


Sp. Abyla pentagona Esomscr., KorurikER Die Siph. v. Mess. s. 41—46, 
Tab. x. ; here the single polyps have no covers: see a complete specimen 
described and figured in LrUucKART Zool. Untersuch., 1. s. 56—6r, Taf. nr, 
fig. 1—1o. The bracts, or covers, which are not visible on the polyps at 








1 Compare also on this genus LuessoN Centurie Zoologique, 1830, p. 161r—183, 
Bl. 5557: 
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the upper part of the stem, undergo remarkable metamorphoses after their 
first appearance as buds until they attain the cubical form, when the group 
of which it forms a part exactly resembles a young Zudoria euboides, Quoy 
and Garm. See also GEGENBAUER Zeitsch. fur Zool. V. 8. 292— 295. 


Praya Lesson. The two swimming pieces of the colony nearly 


similar and equal, the covers of the developed groups bounded by 
round surfaces above and concave beneath. 


Sp. Praya diphyes Less, Korrmiker Die Siphon. von Mess. s. 33—36, Taf. 
IX Praya maxima GEGENB. Zeitsch. f. wissensch. Zool. v. 8. 301— 309, Taf. 
XVIL fig. 1—6. 

The genera Eudovia, Erswa, Aglaisma Escrsou., which have 
only a single polyp, have been termed monogastrie diphyide by 
Huxrey ; but it is almost certain that they are not independent 
genera. It has been noted above, when treating of Abyla penta- 
gona, that a single group of this compound diphyes exactly resem- 
bles Wudoria cuboides; and here the groups have been seen to 
detach themselves from the colony both by Leuckart and by GEGEN- 
BAUER—as indeed the same fact had previously been observed by 
SARS in his Diphyes truncata, Hudowia campanulata is believed by 
Levekarr to be a group of Diph. acuminata, a new species observed 
by him at Nice ; whilst he has found that Aglaisma pentagonum is 
not a monogastrie diphyes, but an imperfectly developed 4byla pen- 
tagona, see Zoologisch. Untersuch. s. 54. Ersea is suspected by 
Leuckart to be a detached group of Diphyes Koch. Wir. 

Hudoria (&c.) consists of a cover or bract, a polyp with its pre- 
hensile organs, a swimming bell (sexual capsule), and usually a 
smaller bell sprouting from the base of the polyp, which is destined 
to replace the larger when this has been detached. These parts 
are all eonnected by their canals to a portion of common stem. | e 


Sp. Lrsea pyramidalis Wiro, i. 1. fig. 27, &e. — Comp. LieuckKarT Zool. 
Untersuch. 1. 8. 43—Ó1, GEGENBAUER Zeitsch. f. wiss. Zool. v. 285—296. 


Orper IL. Ctenophora, or Berotcea. 


Mouth simple, stomach situated in the axis of the body. Vibra- 


tile cilia disposed in rows on the surface of the body. Swimming 
bladders none. 


The Beroëcious animals are Acalephs of very different form, 
which, however, are distinguished from the former order by the 
absence of swimming bladders [bells] and cartilaginous laminse, as 
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well as suctorial mouths: [they are single animals, in short, and not 
colonies] The projecting edges, usually named ribs (coste) which 
are beset with eilia, especially characterise this family : whence the 
German name Rippenquallen. Whether these vibratile cilia, which 
occasionally are so arranged as to form vibrating laminze, do really 






cause the progression of these animals, as is usually assumed, is in 
consequence of the objections raised by MerrENs and by Wir 
(Hora Tergest. s. 8—13) exceedingly doubtful. 


The name Beroë given by Brown (Wat. Hist, of Jamaica) to the 
animal discovered by him in the middle of the last century, is 
borrowed from Mythology; it is that of one of the numerous 
daughters of Oceanus : 


Cliogue et Beroë soror, Oceanitides ambo— 
Vrrerp, Georgie. Lib. Tv. 341. 


Comp. on this order: Rana, Etablissement de la Famille des Béroides ct 
description de deux genres nouveaux qui lui appartiennent ; Mémoires de la 
Soc. d' Hist, nat. de Paris, Tom. rv. 1828, pp. 166—173, Pl. rg, 20. 
Mertens Beobachtungen und Untersuchungen über die beroeartigen Aca- 
lephen, Mém. de P Acad. imp. des sc. de St. Petersbourg, sc. physiq. sixième 
série, Tom. In. 1838, pp. 479—543, Taf. 1— xm. (A copious extract may 
be found in OkKEN’s Jsis, 1836, s. 311—321.) Lmsson, Mém. sur la 
Jamille des Béroïides, Ann. des Sc. nat. 2° série, Tom. vr. Zool. 1836, 
Pp. 235—266. 


Family V. Beroidea. (The characters of the order are those 
of the single family.) 


A) Stomach small. 


Cestum Liesurur. Body transverse, elongate, gelatinous, with 
gjeted margins. 


Sp. Oestum Veneris Lesumur Nour. Bullet. de la soc. philom. Juin, 1813, 
Pl. v. (Recus. in OREN’s sis, 1817, s. 1505—1508, Tab. xir.) GUÉRIN, 
Jconogr. Zooph. Pl. 18, fig. 1. (after a drawing by LAURILLARD) in the 
Mediterranean. This girdle of Venus has the form of a band of more 
than five feet long, and full two inches high. In the thinner inferior edge 
is situated the oral aperture (opposite to the place assigned to it by 
Lrsveur in the thicker superior edge). In Cestwm Najadis Escuscn. 
Acal. Tab. 1. fig. r, from the South-Sea, near the Line, two long tentacula 
beset with fine threads are present, which in the species from the 
Mediterranean are often, and in Cestum Amphitrites MERTENS (LL. Tab. 1.) 
are (always ?) wanting. 


The genus ZLemniseus Quoy and GArM. is probably founded on a detached 
piece of Cestum. 
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Callianira Púron. Body lobate or supplied with lateral 
wings. 
Subgenera: Mucharis Escuscu., nn Mnemia 
Bson. (dlcinoë Rane), Lesueuria Mine Epw., Calymma Escnscu. 
(Oeyroë Rang), Callianira PéroN, Escuson. 


In bringing these numerous genera together, and giving greater 
extension to the name Callianira, than has been done by former 
writers, my sole object is to facilitate the review, and at the 
same time to indicate the affinity of these animals. Beyond doubt 
the genera are too numerous here. The genus Bucephalon of 
Lesson (Callianira bucephalon ReyNaup, Less. Centur. zool. Pl. 28) 
also belongs here, and probably does not differ from Calymma 
Previrani. 

Sp. Callianira hevagona Escusom., Callian. Slabberi Dr HAAN, Natuur- 
kundige Bijdragen 1. 1827, PP. I5o— 152; this species has been con- 
founded with Beroë hevagonus of Bruauièrrs (found at Madagascar). 
In the genus Callianira proper, there are two filiform branched tentacles ; 


the other subgenera have mostly four conical or triangular ciliated 
tentacles. 


Cydippe Bscusom. (Beroë FREMINVILLE, Merrexs.) Body 
globose or ovate, with eight longitudinal, ciliated ribs. Tentacles 
two, retractile within two subeutaneous vesicles. 


Sp. Oydippe pileus, Beroë pileus Murrr., Volvoe bicaudatus ls Ta We 
GRONovIUs in Uitgezochte Verhandelingen Amsterd. E59, AE ms 404 
Pl. 26, f. 1—s5; Baster Natuurk. Uitsp. 1. Pl. xv. fig. vr. vir. ; Cuv. A. 
Ani. éd. il, Zooph. PL 56, fig. 2, &c. (Since the vesicles, in which the 
tentacles lie, open towards that extremity of the body which is opposite to 
the mouth, the nervous ring (!) described by GRANT, cannot surround the 
mouth, (see above, p. 104). The tentacles are able to lengthen themselves 
greatly ; why Escrscmourz describes them as indivisa, is not apparent ; e 
least in most species they are much divided. 


B) Stomach large. A circle of vessels (aqueduets) round the oral 
aperture. 


Beroë Bscnsen. (spec. of the genus Beroë GroNov., Mverr. and 
others) Zdya FREMINv., OkKEN, MerreNs. Body oval, ribbed, 
with large circular aperture beneath. 


Sp. Beroë ovata BROWN, nat. Hist. of Jamaica, Pl. xrv. fig. 2; (this animal 
was the first named Beroë; LINNEUS named it in the tenth edit. of the 
Syst. Nat, Medusa, Beroë, in the twelfth (1767) Volvoz Beroë) ;— Beroë 
Forskälii, Medusa Beroë Forsk., Miunr Epw. Ann. des sc. nat, 2° série, 
Tom. xvr. Zool. Pl. 5, 6; Cuv. Règne Anim, -éd. ilustr., Zooph. Pl. 56, 
fig. 1, &c. 
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Orper III. Discophora. 


Body disciform or eampanulate, above naked, below usually 
provided with arms or tentacles. 


The Medusoïds or Sea-blubber. They have a gelatinous dise, on 
the upper surface more or less spherical, which from its form has 
been compared to an umbrella or a hood ; the form has some re- 
semblance to toad-stools (agarici). These animals move themselves 
by expansion and contraction of the hood. The mouth, or the suc- 
torial organs which take the place of the mouth, are situated in the 
center of the inferior surface, sometimes elongated into a pedicle 
and provided with different tentacles. On this difference are 
founded the numerous genera which modern writers have felt jus- 
tified in adopting. 


Compare on this order : PÉRON et Lesueumr, Tableau des carac- 
tères génórigues et spécifigues de toutes les espèces de Méduses con- 
nues jusqwà ce jour. Annal. du Muséwm xiv. 1809, pp. 325—366. 


J. F. BrANpr, Ausführliche Beschreibung der von C. H. Mertens 
auf seiner Weltwmsegelung beobachteten Schirmguallen ; mit 34 meist 
colorirten Tafeln. St Petersburg, 1838, 4to (from the Mém. de 
Acad. des Sc. de St. Petersburg, vi°. Série, Tom. zv.) 


A) Many oscules. 


Family VL. Geryonide. A peduncle from the center of the 
inferior surface of the disciform body, with the free extremity 
lobate, or furnished with arms. The border of the body mostly 

“ gentaculate. (Genus Diancea LAM.) 


It is not so completely established that all the forms here brought 
together are really characterised by the absence of a simple mouth. 
Wir at least, in the animals placed by him in the genus Geryonia, 
found a mouth surrounded by four lobes. In some the pedicle is 
supplied at its extremity with a folded appendage (Geryonia), in 
others at its base, or at its extremity, it is beset with threads: 
Favonia, Lymnorea, &oc. 


Genera : Geryonia PÉRON, Proboscidactyla BRANDT, Dianaa, 
Linuche Escuscn., Saphenia Escuscu., Lirene Escuscu., Limnorwa 
PÉRON, Favonia PÉRON. 
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Sp. Geryonda proboscidalis, Medusa proboseidalis Forsk. Icon. rer, nat. Tab. 
36, fig. 1; GuÉrIN Zeonogr., Zooph. Pl 16, fig. 2; Cuvier, R, Anim., édit. 
üllustr., Zooph., Pl. 52, fig. 3. This species from the Mediterranean, with 
six threads or tentacles at the margin of the dise, may be considered as 
the type of this division. 


Family VIL. Rlúzostomide. Arms ramose, with many suc- 
torial oscules. Margin of the body without tentacles. Disc with 
four ovarta or testes, sometimes (in Cassiopea) eicht. 


Rhizostoma Cuv. Tentacles amongst the arms none; arms 
confluent into one pedicle inserted in the disc. 


Sp. Rhizostoma Cuvierii, RÉAumur Mem. de VAcad. des sc. de Paris, 1710, 
Pl. x5. fig. 27, 28; Cuvrer Journ. de Physique Tom. xrrx. p. 436 ; Cuv. 
R. Anim. édit, Ul. Zooph. Pl. 49. This species sometimes attains to 
a great size. The Rhizostoma has four pairs of suctorial arms, which are 
provided with absorbent vessels ; by these it receives its nutriment, which 
consequently consists of minute animalcules, or of animal matters in 
solution. These absorbent vessels and their branches coalesce into four 
stems, which run along the pedicle and end in the stomach. From the 
stomach run laterally vessels through the hood. Surrounding the stomach 
are four cavities, with very wide opening below, in which the organs 
of propagation are seated. The uppermost portion of the hood consists of 
a substance more firm than the rest of the body. See K. W. ErsENHARDr, 
Zür Anatomie und Naturgeschichte der Quallen, Nov. Act. Acad. Cees, 
Leop. Carol. Nat. Curios. T. x. PP: 375, &ec. with figures. Rhizostoma 
Aldrovandi PÉRON, GUERIN Jconogr., Zooph. Pl. 13, fig. 1, &c. 


Cassiopea Pron. Tentacles amongst the arms none. Arms 
eight or ten, very much branched, not econjoined at the base into a 
pedunele, furnished with vesicular appendages. 

Sp. Cassiopea frondosa, Medusa Jrondosa Parr, Spic. Zool. x. Tab. mr. fig. 
I—3; Cassiopea borbonica DrLLE Crrase, Memorie sulla storia e notomia 
degli Animali senza vertebre del Regno di Napoli, 1. 1823. Fab. mr. ; GUÉR 
Tcon. Zooph., Pl. 15, fig. 2; Cuv. R. Anim. édit. ülustr., Zooph. Pl. 51, 
fig. 2, &c. (See other figures of TrLrsius Nor. Act. Acad. Cas. Leop. Car. 
Natur. Curios. Tom. xv. 2, I83r, pp. 247—288, Tab. 69—73. 


Cephea Péron. Large cirri amongst the arms. 


Sp. Cephea eyelophora PÉRON. Medusa cephea, Forsk. Jeon. rer. nat. Tab. 
XXIX. fig. (copied in Cuv. R. Anim. édit. ülustr., Zooph. Pl. 51, fig. 4) &c. 


B) Mouth single central. 
Family VIJL Medusidea. Mouth tetragonal central. Arms 


four, mostly very distinct, very rarely none. Four lateral cavities 
in the dise, open beneath, inclosing the genital organs. 


124 _ CLASS II, 


This family nearly coincides with the genus Cyanaa Cuv. The 
four openings beneath the disc, conducting to the cavities which 
contain the organs for propagation, were by PÉRON and LAMAROK 
incorrectly considered to be four mouths. 


Cyanwa Cuv. (and species of the genus Pelagia ejusd.) 


Genera : _ Sthenonia Escnsem., Phacellophora Br, Cyanwa 
Escuscn., Aurelia PÉRON; Pelagia PÉRON, Chrysaora PÉRON, 
Ephyra Eseonseu. (Wuryale and Ephyra PíÉron.) 


Sp. Cyanea aurita, Medusa aurita L. ; MuerveR Zoolog. danic. Tab. 76, 77; 
EHRENB. Abhandl. der Akad. zu Berlin, physik. Klasse 1835; Cuv. R. 
Anim. Edit. ill., Zooph. The four arms are considerably longer in old than 
in younger specimens ; these arms consist of two laminse crumpled at the 
edges, which during life face each other in such a way as to form a canal ; 

„after death they are flaccid and parted asunder. The disc is not quite 
circular, but in some degree divided by indentations of the margin into 
eight lobes, The four arms unite at the center of the body to form a 
circular aperture : this mouth leads to the stomach, which has four lateral 
cavities. From the stomach there run sixteen vessels to the margin of the 
dise, of which eight, divided into branches, alternate with eight others un- 
divided and open at the margin. Ir addition, there are eight corpuscles at 
the margin, which EHRENBERG considers to be eyes, and which were noticed 
above. This species is found in the North Sea and the Baltic. Comp. 
H. M. Gaepm Beiträge zur Anatomie und Physiologie der Medusen, mit 
2 Kupfertafeln, Berlin, 1816, S8vo; Baer Ueber Medusa aurita, MroKEL’s 
Archiv für die Physiol, vir. 1823, s. 369—391, with fig. ; F. RoOSENTHAL 
Beitrag zwr Anatomie der Quallen, Zeitschrift für Physiol., herausgegeben 
von EF. TrEDEMANN, G. R. wnd L. C. TREVIRANUS, I. 2, 1825, 8. 318— 330, 


with fig. 
Cyancea capillata;, Medusa capillata, Baster Natuurk. Uitsp. 11, Tab. v. 
dige: 
Kd Pelagia noctiluca Esouscn., Medusa noctiluca ForskK., WAGNER Bau der 


Pelag. noctiluca and Zeon. Zool. Tab. Xxx. ; in the Mediterranean, &c. 


Ephyra Esounson., probably rests on young forms of Cyanea ; comp. 
Wir Hor. Tergest. Tab. 1. fig. 20, and SARS in ERICHSON’S Archiv, 1841, 
Tab. rr. 


Family IX. Oceanide. Dise without lateral cavities to in- 
close generative organs. Body campanulate,. Mouth and ceso- 
phagus often elongated into a proboscis. Arms conspicuous or 
lobes around the mouth. Canals proceeding from the stomach 
elongate. 





ACALEPHZE. 125 





Oceania PÉRON (with the addition of several species, and 
other genera). 


Subgenera : Oceania PúÉRON, Circe Mertens, Coris BRANDr, 
Callirhoë Píron, Thawmantias Escusen., Tima Escrnsen., Melicer- 
tum OKEN, Oytis Esensem., Phoreynia PíRoN. 


Sp. Oceania marsupialis Esonsor., Medusa marsupialis L.; PrANc. de 
Conch. min. not. Tab. rv. fig. 5 ; Miune EDwARDs, Ann. des Se. nat. XXVII. 
1833, pp. 248—266, Pl. 11—r13, Mediterranean ;— Callirhoë Basteriana 
PÉron, Baster Natuurk. Uitsp. 1. Tab. v. fig. 2, 3, &c. 


Family X. Zguoride. Dise without lateral cavities, inclosing 
organs of generation. Body depresso-campanulate or plane. Mouth 
and cesophagus not elongated into a proboscis. Arms none or 
little evolved. Stomach with saceulated appendages or canals 
radiating, elongate, numerous. 


Aigyuorea PÉRON, Cuv. 


Subgenera : Jguorea PÉRON, Stomobrachium BRANDT, Mesonema 
Escusen., Wurybia Esonsen., Polyzena Escuscn. 


Sp. _dfquorea Forskalina Esensen., Medusa «equorea ForskK. Icon. rer. nat. 
Tab. xxx. ;— diquorea violacea Mine EDwARDS Ann. des Se. nat. ze 
série, Tom. xvr. Zool. pp. I93—199 ; Cuv. R. And. éd. ill, Zooph. Pl. 72 ; 
the margin has many conical cirri, the mouth is wide and round ; from 
the stomach proceed about eighty long undivided rays (water-canals), which 
run towards the margin, and appear to open on a small conical point 
between two cirri, The genital organs are situated below on the dise, on 
each side of every ray as folded borders, but they do not extend as far as 
the margin, (Escuscmorrz divided the Discophore into Oryptocarpe and 
Phanerocarpe, Syst. der Acal. p. 41 ; to the last, which have the sexual 
organs placed crucially in the disc and attracting observation by their 
colour, belong the Rhizostomide and Medusidee s to the first the Gergonide 
Oceanide and Equoride ; in all of these the sexual organs have not Ed 

been detected, but they will probably be found at the under side of the 
dise, and since in guorea violacea, according to the observations of 
Mrne Epwarps, they strike the eye on this surface, and are also dis- 
tinguished by their violet colour, we cannot accept the name Orypto- 
carpe. 


[The Cryptocarpse of Escuscnourz include the naked-eyed Medusee of Fores. ] 


Note to the Discophor. There remain certain genera of authors, 
in which a mouth has not been found, namely Eudora and Berenice 
PÉron. (Sp. Berenice rosea, Cuwieria PÉRON Voyage aux terr. 
austr. Pl. 30, f. 2; GufriN Zconogr. Zooph. P1. 16, fig. 1.) These 
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genera, to which may be added Staurophora BRANDT, form a family 
in the system of Escmsomourz, to which he has given the name 
Berenicide. This family appears to me to be doubtful, as it does to 
BRANDT and others; we must leave the decision to time, 1 prefer 
to wait the result of new observations, rather than to attribute to 
Acalephs nutrition by superficial absorption. 


For the rest, several genera of Acalephs are founded on figures of 
authors alone—and these sometimes imperfect and faulty. Hence 
no part of Zoology is more uncertain than this. 


Aececordingly there are many genera which I have not recorded, 
and possibly more might have been omitted. For here excess of 
timidity is better than dearth of prudence. 





CLASS IV, 


ECHINODERMS (ZOHINODERMATA Jr 


Tur name Echinodermata was used by J. T. Krerr rather 
more than a century ago, to denote the shells of the sea-urchins, 
called Behind. *rxîvos, with the Greeks, denoted both an urchin 
and a sea-urchin. Afterwards Brugurèrus gave the name of 
Echinodermata to a division of the animal kingdom that comprised 
at once the sea-urchins and the star-fishes. Cuvier retained that 
name for this division, but added to it animals having a coriaceous 
skin without spines or quills. Although the name is no longer 
applicable to all the species of this class, yet the class itself must 
be looked upon as an extremely natural division of the Animal 
Kingdom. These animals are distinguished by an intestinal canal 
hanging free in the cavity of the body by single threads or mem- 
branes, usually lone and tortuous, or provided with lateral append- 
ages if it be short: blood vessels and respiratory organs are present; 
the genital organs, in both sexes of the same external form, are 
without any special apparatus for copulation ; the fertilisation being 





1 Consult on this class : 

L. Aaassiz, Monographies d’ Echinodermes vivans et fossiles. Neuchcatel, 1838 and 
fols. 4to. (Fhe parts thus far have reference only to certain figures of Echini. The 
fourth, pukligked in 1842, contains the anatomical description of Zchinus lividus, by 
VALENTIN.) 

E. Forprs, A History of British Star-fishes and. other animals of the class Echino- 
dermata. Illustrated by woodeuts. London, 1841, Svo. 

A capital work on the anatomy of this class is : 

F. TIEDEMANN, Anatomie der Rökren-Holothurie, des pomeranz-farbigen Seesterns 
und Stein-Seeigels, Landshut, 1816, folio ; a prize Essay crowned by the French 
Institut in 1812. 

W. SHARPEY, The article Eehinodermata in Topv's Oyeclopaedia of Anat. and Phy- 
siolog. 1. pp. 30—46 (1836). 

J. Mverrer, Veber den allgemeine Plan der Entwickelung der Echinodermen. Mit 8 
Kupfertaf. Berlin, 1853, 4to, and previous papers in the Abh. d, Akad. der Wissen- 
schaf. zu Berlin 1849, 1850. 

G. L. DuverNoY, Mém,. sur UAnalogie de Composition et sur quelques points de 
VOrganisation des Echinoderms. Mém. de V' Acad. des Sciences, XX. Paris, 1848. 
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effected by means of the sea-water in which these animals live. 
When parts are multiple, the number five prevails as remarkably 
in this class, as did the number four in the preceding: and the 
quintuple organisation is often obvious, as in star-fishes and sea- 
urehins, in the external form of the body. This is round or some- 
what pentagonal in the sea-urchins; flat and spread out in rays in 
the star-fishes, with the mouth on the inferior surface. ‘The Holo- 
thurice have, on the contrary, a cylindrical body. 

In the star-fishes, of which the body is flat, the mouth conducts 
to a wide stomach that fills the dise of the body. lt was supposed 
formerly that this stomach was in all of them a blind sac, as 
TIEDEMANN has described it in Astertas aurantiaca (Astropecten 
aurantiacus Muern. and Tr.) Afterwards MreokenL detected in 
Comatulce a second opening of the intestinal canal, that lies on the 
same surface of the body with the mouth’. Only lately it has 
become apparent from MuerrLer’s investigations, that in most of 
the proper Asterie an anus exists, and that the structure in Ast. 
aurantiaca is to be considered as the exception rather than the 
rule. But this second opening does not lie, as in the Comatulc, 
on the same surface as the mouth, but opposite to it, on the back 
of the disc. In the Ophiure and Euryale it is wanting: conse- 
quently these, with some star-fishes (the genera Astropecten, Cteno- 
discus, and Luidia of the moderns), and some Crinoïds are the 
only Echinoderms in which the intestinal canal forms a blind sac, 
as in the Anthozoa. In the Asterie proper, the intestinal canal has 
ceecal appendages, which divide into branches, and fill the rays of 
the body; in those species whose intestinal canal is a blind sac, 
the appendages proceed laterally from the stomach, at whose base 
on the dorsal surface there are usually two ceecal appendages in 
addition. In those Asteriee which have an anal opening, the 
stomach is divided by a circular fold from a second compartment, 
to which the eeecal appendages of the rays are attached; to this 
succeeds a third compartment, the rectum, a short straight tube, 
which has also esecal appendages; sometimes they are placed round 
the intestine in rays, like the appendages of the rays, and fill up 





1 Archiw für die Physiologie vir. 1823. s. 470—477- The same observation was 
made by LrucKART and HeUSINGER ; see the not very clear description by the last- 
named in MrekKEr’s Archiv f. Anat. u. Physiol. 1826. 8. 317—324 
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the spaces between the rays. In the disciform genus Culcita, the 
appendages of the rectum are greatly developed, five in number, 
each divided into two branches, and clustered*. In Ophiura and 
Euryale the eeecal stomach has lateral recesses, or even branched 
blind appendages, mostly ten in number, which, however, do not 
penetrate the rays. Im Comatula the intestinal canal is tubular, 
and winds round a spongy structure in the axis of the disc; from 
this an edge projects, that penetrates into the canal and forms a 
valve. In the sea-urchins (Behinus) the intestinal canal is very 
long. The cesophagus is tortuous, narrow, and beset with numerous 
follicles. Where it passes into the much wider intestinal canal, 
there is a ceccal appendage. The walls of the canal are very thin: 
its course is close to the shell in five arcs direeted outwards; when 
it has returned nearly to the point from whence it began, it bends 
round and follows a similar route in an opposite direction, until at 
last, having become somewhat narrower, it mounts up to the anus 
(at the uppermost part of the shell). In the Holothurie the intes- 
tinal canal is nearly of the same width throughout. It proceeds 
from the mouth along one side of the body to the lower extremity, 
then bends back to the anterior part, and finally descends along the 
other side to the cloaca, into which the respiratory organs also 
open. Im Echiurus the intestinal canal is, in like manner, much 
longer than the body, and makes many eonvolutions: it has numer- 
ous cystiform widenings, and very thin walls. In Sipunculus, 
where the anus is placed not at the end, but in the anterior half of 
the body, the intestinal canal, with its threefold bending, is nearly 
four times the length of the body. In Synapta, on the other hand, 
it is nearly straight, and about the length of the body, the anus 
being at the posterior extremity®. In the star-fishes probably the 
radiating appendages are to be considered as organs for preparing 
bile (liver): they are filled in Ast. rubens with a yellow turbid 
fluid *, 





1 J. Muerzer und F. H. TroscrHeLL, System der Asteriden. Braunschweig, 1842, 
4t0, s. 132. Taf. xr. BE 1e 
3 J. Mverrer, Abhandl. der Berl. Akad. a. d. J. 1841, Physik. Kl. Tab. v. £. 1— 10. 
3 QUATREFAGES, Ann. des Sc. nat. sec. série XVII, Zoologie, p. 5r. … 
* Other writers consider the blind appendages at the bottom of the stomach or at 
the rectum as a rudiment of liver. OWEN, Leet. on the Comp. Anat. of inverter. 
Animals, 1843, p. 115. In these appendages a rudimentary form of kidney might also 
be recognised, an opinion, however, which does not rest on chemical investigation. 
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Notwitlstanding much careful investigation, there still exists 
great obscurity about the circulation of the blood in Zehinoderms. 
TrEDEMANN and Derue Curase give very conflicting descriptions 
of the vascular system—the difference being founded in the inter- 
pretation of the dermal vessels, which are connected with the 
organs of motion. The first of these authors considers the motion 
of fluid observed in these vessels to be altogether distinct from the 
circulation, whilst, according to the other, they are a part of the 
system of blood-vessels. In Asterias 'TIRDEMANN found on the 
inner surface of the skin of the back, a vascular ring, which he 
considers to be venous. The vessels which run upon the surface 
of the visceral appendages of the rays open into this ring. From 
it a canal arises, which performs the office of a heart, lying near 
the so-called lime-canal which is found there. The canal runs 
into a vascular circle surrounding the mouth, which TrEDEMANN 
holds to be arterial, and from which branches proceed to the 
intestines. Besides these two vascular rings (one on the dorsal 
and one on the abdominal surface), there is a third ring of an 
orange-yellow colour found on the inferior surface beneath the skin. 
TIEDEMANN was not able to discover any communication between 
this ring and the rest of the vascular system. In Zchinus vascular 
rings occur, in like manner, round the mouth and the anus, on each 
surface two, of which one is to be considered arterial, the other 
venous. The heart is oblong, divided into many cells, and lying 
on the cesophagus*. Im Holothuria there is a circulating system 
without a heart, or rather the heart has the form of a contractile 
vessel, that runs at the outside on the surface of the intestine. 
At the anterior extremity of the intestinal canal this vessel forms a 
vascular circle, whence very fine branches arise; when near the 
anus it has become small, having given off a multitude of fine 
branches, which run on the surface of the intestine. There is a 
transverse vessel which conneets the longitudinal trunk on the first 
loop of intestine with that on the second. Many intestinal veins, 
which seem at the same time to perform the part of absorbents or 





_ __} Comp. the descriptions and figures of VALENTIN, Anatomie du genre Echinus, 
pp. 89—96. Tab. vo. fig. 119, 125, 127. Tab. van. fig. 144-152, &c. There is a 
figure also of the heart and part of the blood-vessels in Spatangus in CUVIER's Règne 
Anim. éd. illustrée, Zoophytes, Pl. 11 bis. 
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lymphaties, run upon the mesentery to form a stem, having a 
eurved course, from which other vessels arise to run to the respira- 
tory organ and so may be named pulmonary arteries. With these 
pulmonary arteries the pulmonary veins are in connexion, from 
whose union a longitudinal stem arises from which branches proceed 
to the arterial vessel with which we began our description *, 

Besides the blood-vessels already deseribed there are other 
vessels which in Mehtnoderms provided with suckers or feet are in 
connexion with these organs of motion. The integument of the 
body is perforated by numerous pores arranged regularly in rows; 
in the sea-urchins the rows have been called, on account of their 
regularity, Ambulacra, from a comparison with orderly rows of 
trees and garden-walks. Through these pores membraneous cylin- 
drical feelers (the feet) pass out, each terminating in a minute 
suctorial disc. According to the investigations of VALENTIN these 
feelers are in Zehins perforated at their extremity by a fine aperture. 
Within the integument there are vesicles in connexion with them. 
The feelers, hollow within, are filled with a fluid, usually sea- 
water, which the animal can press at will from the vesicles, or, by 
contraction of the former, can cause to flow back. In this way the 
animals move their body, the numerous feet contracting and elon- 
gating, and adhering by means of the suckers. There are vessels 
corresponding to the rows of feet or feelers, from which lateral 
branches proceed to the vesicles of the feelers. The ordinary 
number of these longitudinal vessels of the integument is five; in 
the star-fishes their number corresponds with the number of the 
rays of the body. These lymphatics fall into an annular vessel 
surrounding the mouth. In Holothuria the appendages of the 
feelers which surround the mouth proceed from this annular vessel : 
and from it there arise also five other vessels that descend along the 
eommencement of the intestinal tube, where they terminate in 
Another annular vessel from which one or two oblong eeecal vesicles 
depend (Ampulla Poliana), that are in like manner filled with 
watery fluid 2, 

The change of the blood from venous to arterial, the proper 





< 
1 See TIEDEMANN, Anat. der Röhren-Holothurie, s. 1 5—18, Tab. mr. ; comp. also 
Cuvier, Règne Anim, Edit, ül., Zoophytes, Pl. 18. 
2 See the figures in TIEDEMANN, Tab. mr. fie. 4, 6, 
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object of respiration, may be effected in any part of the animal 
organism, where the finest branches of the blood-vessels (the 
Capillaries) are bathed in the medium in which the animal lives. 
Hence it is easy to conceive that this function is not always neces- 
sarily connected with determinate parts. 

In almost all Mekinoderms the sea-water penetrates into the 
cavity of the body, and bathes as well the internal surface of the 
integument as the outer surface of the intestines. Where no 
especial respiratory organ exists, the function of such an organ, the 
change of the blood, may be effected in the fine vessels which run 
on the surface of the intestinal tube. 

In the Star-fishes the sea-water penetrates to the cavity of the 
body by means of fine tubules in the integument, which are found 
in great numbers on the dorsal surface! Im Op/dura there are on 
the abdominal surface in each of the five fields between two rays, 
two or four fissures leading into the cavity of the body. 

In the Behind it is not known with certainty in what way the 
water penetrates the cavity of the body. ‘The ten branched organs 
round the mouth, which T1EpEMANN considers to be tubules to 
convey the water in and out, have, according to VALENTIN, no 
external apertures *. 

As little is known hitherto of the course which the water takes 
in most Holothwrice to reach their cavity. In those which have no 
special respiratory organ, the genus Synapta. has between the ten- 
tacles that surround the mouth four or five small papilliform 
eminences, having an opening at the apex and eonducting to as 
many tubules that open between the muscles of the mouth. The 
openings are beset with cilia, like the tubules of the integument in 
Star-fishes3. Im other Holothurie, as in those which TrEDEMANN 
investigated, there are special respiratory organs. From the Cloaca 
in which the intestinal canal termimates, there proceeds upwards 
a short tube, that soon divides into two very long principal branches 
which run as far as the anterior part of the intestinal canal. From 
these smaller tubes arise which subdivide into twigs which termi- 


TET 


1 [This is TIEDEMANN'S opinion with respect to star-fishes, but the observations of 
SHARPEY, EHRENBERG and MUELLER, are opposed to it; they saw the streams of 
water from within turn back when they reached the extremity of the tubules. ] 

2 VALENTIN, op. cit. p. 83. 

3 QUATREFAGES, op. cit. p. 65. PL. 5, fig. 7, fa 
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nate in eeecal vesicles, or pulmonary cells. The right branch is 
intimately connected with the intestinal veins; the left branch of 
the respiratory organ is connected, by means of muscular fibres, 
with the internal surface of the integument. The form of this 
respiratory organ agrees with that of Lung, although Holothurie 
breathe water and not air. These parts are very contractile: in 
a Holothuria that was opened alive they did not cease, as long as 
life lasted, to force the water in and out by alternate contraction and. 
expansion. But in respiration it is not the contraction of the 
muscular membrane alone of these branches that acts, but the 
eontractility of the common integument of the body also. This con- 
tractility of the skin is so great, that occasionally, when the creature 
is irritated, a portion of the intestines together with the right 
branch of the respiratory organ is forcibly ejected from the Cloaca. 

In the Sea-urchins VALENTIN considers the ten branched organs 
surrounding the mouth, first described by TreDrMANN (and noticed 
above, vid. p. 132), to be external gills. As internal gills KronN’ 
and VALENTIN consider the foliated vesicles, which, in the interior 
of the shell, are in connexion with the ambulacral tubules: and 
which have a closely-woven vascular net-work. VALENTIN found, 
as has been stated, the ambulacral tubules perforated at the extre- 
mity in Sea-urchins. Through these openings the water penetrates 
into the vesicles, and the general opinion that the fluid is urged 
into the tubules from the vesicles and so distends them is not valid, 
according to VALENTIN, in the case of Sea-urchins?. In that of 
the Star-fishes and Molothurice, where the tubules appear to be 1im- 
perforate, it has not been satisfactorily made out to what extent, if 
at all, the attached vesicles contribute to the respiratory act. 

The organs for propagation are in different families of this class 
of a different form, but still, as was stated above, have, in the two 
sexes of the same species, exactly the same form. Hence, it 
appears that the discovery of the different sexes belongs exclusively 
to the latest scientific period, since formerly it was believed that all 
the individuals were of the same sex, either really bisexual or solely 
female 3. 





MuerreR’s Archiv. 1841, 5. 5, 6. 

(This observation of VALENTIN is contradicted by Mverrer, Archiv. 18 50, p. 123.] 
3 WAGNER first discovered the difference of sex in Holothuria tubulosa ; then Perers, 

1840, in Echinus, RATHKE in Ophiura and Sea-stars, &c. 
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Yet, without microscopic investigation, even the colour of the 
organs of propagation is sufficient to point out the difference of the 
sexes; the testes are distinguished by a milk-white, the ovaria by 
a yellowish-brown or red colour. In minety-eight specimens of 
Echinus Perers found that forty-three were males and fifty-five 
females, so that the two sexes are nearly equal in numbers. In 
Comatula also, MuerLer found the sexes distinct; the ovaria and 
testes are here situated on the pinnule*. In Ophiura, on the other 
hand, they lie in the disc, round the stomach as ten structures 
composed of lobes and blind pouches, that run into a pedicle; in 
the spaces between every two rays two such structures are placed 
close together so as to form five pairs®. In the Star-fishes they lie 
in the angles between the rays, and have the form of bunches of 
beaded strings: in some species they extend into the rays; their 
number is double that of the rays. On the dorsal surface, in some 
species, in each inter-radial space, two spots are found, which are 
perforated, sieve-like, by numerous closely arranged pores; these 
openings allow the ova or the seed to escape. In other species the 
products of the genital organs, which have been poured into the 
cavity of the body are probably allowed to pass out by the respira- 
tory tubules on the back. In the Sea-urchins five ovaries or testes 
lie on the inner surface of the shell, and fill the spaces between the 
ambulacral plates. They are of an oblong flattened form, and con- 
sist of numerous ceecal pouches, which open into an exeretory duct 
running through the midst of the organ. The duct then runs freely 
like a footstalk, by which the testis or the ovary is attached to the 
upper surface of the shell where it opens. There are thus five such 
openings, in five pentagonal calcareous plates around the anus. In 
Holothurice the ovary or testis is a bundle of branched tubes; these 
hang by their blind extremities downwards, and open above into 
a single exeretory duct, being fastened to it like a brush. The 
oviduet or the efferent vessel lies along the anterior portion of the 
intestinal canal, and terminates near the anterior extremity of the 
body by a distinct opening on the dorsal surface. Near this canal 





1 They are figured in the Abh. der Berl,. Akad. Bau des Pentacrinus, Taf Va 
fig. 197, 18. 

2 H. Raruke Beiträge zur vergl. Anat. u. Physiol., Reisenbemerkungen aus 
Skandinavien, Danzig, 1842, 4to, s. 116, 117. Tab. In fig. 3—7- 
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are situated pear-shaped vesicles, collected in some species into 
bunches, which TteprMANN conceives to be male genital organs, 
an opinion which falls to the ground now that the sexes are known 
to be distinct. Moreover they do not lead into this canal, but are 
in eonnexion with the cesophagus. It must be noted as a remark- 
able exception that in Synapta, according to the investigations of 
Quarreraaes, a complete hermaphroditism prevails. The genital 
organs have the form of long strings, whose internal surface is beset 
with eonical structures containing Spermatozoa, whilst the inner- 
most cavity is filled with a pulpy substance in which the eggs are 
found. These eggs, as they grow, are pressed against the conical 
structures and so fertilized; and then the germ-spot, which was 
before visible, disappears. As the development of the eggs pro- 
eeeds, the testes which adhered to the inner wall of the string and 
surrounded the eggs, are so much compressed that they become 
atrophied and disappear. This periodical development is a very 
remarkable physiological phenomenon *. 

With the exception of some interesting observations of SARS 
little was known respecting the development of Echinoderms until 
the last few years. [To the distinguished and unremitted labours of 
Muerver we are principally indebted for nearly complete informa- 
tion respecting the very curious and unexpected processes which 
occur in different species. Very remarkable differences are observed 
according as more or less of the development is effected within the 
body of the parent, or according to the locality where the embryo 
is deposited on leaving the egg, or according to the different modes 
in which it is destined to acquire its food. As a general rule it 
may be stated that in littoral species when the embryo escapes at 
an early period from the egg the series of metamorphoses is less 
numerous: but that in pelagie species, where the embryo has to 
seek its food by swimming on the surface, the necessity for provi- 
sional organs of a complicated nature renders the changes very 





L Ann, des sc. nat., sec. sér. xvir. 1842. Zool. pp. 66, 73. A talented observer, whom 
we have already quoted when treating of Polyps, (p. 70.) STEENsTRUP has with much 
acuteness endeavoured to reject Hermaphroditism altogether, and is of opinion, that 
even here QUATREFAGES has taken cells of spermatozoa for eggs without the germinal 
Spot. Undersoegelser over Hermaphroditismus Tilvaerelse  Naturen, Kjöbenhavn, 
1845, 4to, pp. 63, 64. (StEBOLD also surmises the same mistake of QUATREFAGES.) We 
shall perhaps recur subsequently to STEENSTRUP'S opinion. 
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remarkable. Amongst the Ophiure, Ophiolepis squamata is vivi- 
parous. The young, about ten in number, are developed between 
the integument and the wall of the stomach of the parent, in the 
inter-radial spaces, each in its own compartment, formed „by mem- 
brane extended between the wall of the body and the stomach and 
‚suspended by a ligament attached near one of the angles of its disc. 
When fully formed it passes out by one of the genital fissures*. | 
In Eehinaster sanguinolentus the embryo according to the observa- 
tions of SARS?, on its escape from the egg is of an oval form and 
covered with cilia. Presently excrescences, club-shaped processes, 
arise at one extremity by which it adheres to the inferior surface of 
the dise of its parent, now converted by the infolding of the rays 
into a brooding cavity. When the arms begin to shoot forth these 
processes disappear, and feet or tentacles, few in number but pro- 
portionally very long, serve for the creeping and adhesion of the 
creature. The whole development occupies six or seven weeks. 
When the clavate processes are about to disappear they are near the 
edge of one of the inter-radial spaces of the disc of the Bchinoderm. 
Of Comatulee it had been discovered by TromrsoN® that during an 
early period of their life they are fixed to a stem and then resemble 
Pentacrind, in other words, that the form which in Pentacrini 18 
permanent, is in them transitory. But their previous metamorphoses 
were unknown. [Buscr has observed these changes from the egg 
until the period when the embryo is about to be attached. ‘The egg 
having passed from the parent by an aperture at the side of the 
pinmulce, remains attached to the pinnaula by an abundant mucus, 
from spherieal becoming oval, and the embryo may be seen rotating 
within the egg by means of its general covering of cilia, Wher the 
egg falls from the pinnula the embryo escapes: its oval form is 
elongated, the straight sides assume a gently undulating contour: on 
the tops of the undulations transverse bands of larger cilia are seen 
in place of the general eiliated covering : the bands are at first three 
in number, afterwards four, surrounding the body in parallel circles: 
the longitudinal axis of the body now becomes gently eurved, and a 
mouth is seen on the concave surface : the bands of cilia disappear 





1 KrouN in MueLLER’S Archiv. 1851, s- 339—343- 
2 SARs in WIEGMANN’S Archiv. X. s. 169. 
3 THOMPSON, Edinb. New Philos. Journal, XX. P. 295- 
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_ and the creature having lost its apparatus for motion sinks to the 


bottom: tentaeles in the meanwhile, five on each side of the mid- 
line, have been developed, and hooks are seen at the two extremities 
of the body which shew by their peculiar form that those extremities 
correspond to the ends of the arms: the embryo now cup-shaped 
from the increased convexity of its dorsal surface attaches itself to 
the bottom by this surface from which it secretes its pedicle. The 
absence of symmetry in the relation of the Echinoderm to its larva 
is indicated by the stem of the Echinoderm being placed at right 
angles to the axis of the larva, and the tentacles and mouth on the 
opposite surface! 

In by far the greater number of Echinoderms the embryos pass 
gradually into forms which, however remarkably they may differ, 
are all laterally symmetrical. ‘The axis becomes bent and on the 
ventral surface (that where the mouth opens) is a depression bounded 
above and below by transverse bands of cilia which are continuations 
of the lateral bands which bound the dorsal surface. They all have 
a complete digestive tube consisting of mouth, oesophagus, stomach, 
intestine and anus. ‘This tube is placed in the median plane, the 
mouth in the ventral depression described above, and the tube 
eurves from it to terminate beyond the transverse band of cilia 
above the mouth on the same ventral surface. Also they have all 
an aquiferous system, a tube terminating externally in a dorsal pore 
and internally in a sac. When Mueruer observed the singular 
forms of the larve of Ophiure and Behind with their long processes 
supported by slender rods of carbonate of lime he named them 
Pluteus from their general resemblance to a painter’s easel with his 
work upon it. Im Asteria and Molothurie the larvee have a more 
flattened form, like a coat of arms with its surrounding ornaments. 
The process of development in these different larval forms is two- 
fold. In the first case the body of the Echinoderm is formed by 
gemmation round the stomach of the larva, which continues to be 
dts stomach, and when it is formed, all that remains of the larva, 
with the exception of certain structures in connexion with the aqui- 
ferous system is gradually (Ophiura and Lehinus) or simultaneously 
(Bipinnaria asterigera) rejected. In the second case the symmetrical 





1 (Comp. Beobach. uber Anatomie u. Entwickelung einiger wirbellosen Secthiere von 
Dr. W. Buscu. fol, Berlin, 1851, s. 82—88.] 
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larva with its bilateral ciliated band passes into the radial type, as 
in the larva of Comatula: it has a cylindrical form with five trans- 
verse bands of cilia. From this pupa-state the Echinoderm is 
developed without the rejection of any part of the pupa. It is either 
formed upon a part of the pupa, and the rest is absorbed by it 
(Tonnaria of certain Asterice), or the entire pupa is simultaneously 
metamorphosed into the Echinoderm (Holothurie). Im both these 
cases, but especially the first, the axis of the Echinoderm does not 
coinecide with the axis of the larva, but crosses it at a large angle. 
Ceecal processes are formed round the stomach of the larva in con- 
nexion with the vesicle of its aquiferous system: they are the 
rudiments of the water-canal around the mouth of the Echinoderm 
and of the vessels which proceed to the tentacles and feet. Where 
the afferent water-tube meets the surface of the Echinoderm the 
madrepore-plate is formed, and the portion of the tube within the 
body of the Echinoderm becomes its stone- or lime-canal. Im Ophiura 
the madrepore-plate has been discovered by Muerrer', its pores do 
not open externally being covered by a plate of the inferior surface 
of the dise. Im Holothurte it is within the abdominal cavity, in 
Asterice on the dorsal surface, in Mehind it eoineides with one of the 
genital plates. In all these cases a tube, whether it be hardened 
by carbonate of lime (stone-canal) or not, runs from the madre- 
pore-sac or plate to the circular aquiferous canal surrounding the 
oesophagus. | 

T'he power of reproduction in Echinoderms is very great. Star- 
fishes are frequently seen with one or more small arms or rays, that 
have been formed anew in consequence of the loss of the parts. 
GuerrArD and BERNARD DE JUSSIEU confirmed the reproduction 
by many experiments®. In Molothurie even viscera may be lost 
and formed anew; and some species are propagated by spontaneous 
divisiont. 





1 MurrvLERr Archw. 1850, p. 121. 

2 Comp. Murruer Die larven u. metamorphos. der Opkiuren u. Seeigel. Berlin, 1848, 
1849 and 1852. Murruer Uber die larven u. metamorph. der Holothurien u. Asterien, 
Berlin, 1850. MurrveEr Ueber den allgemeinen Plan in der Entwickelung der Echinoder- 
men. Berlin, 1853. 

3 RúAumur Mem. pour servir à Hist. des Ins. vi. Préface, pp. 61, 62. 

4 According to the observations of Sir J. GRAHAM DALZELL, quoted by FORBES, 
Hist. of British Star-fishes, pp. 199, 200. 
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The nervous system of Echinoderms was first described and 
figured by TrEDEMANN in Asterias aurantiaca (Astropecten) *, T'here 
is found around the mouth a nervous ring without ganglia, whence 
is given off a fine thread for each ray, and running along it. On each 
side of this thread is another, which descends into the cavity of the 
body. Im sea-urchins also and in star-fishes, in which TrEDEMANN 
could only detect obscure traces of a nervous system, KROHN dis- 
covered a few years ago a distribution similar to that of Asterie. In 
Bchinus the ring surrounds the mouth within the apparatus usually 
named Aristotle's Lantern (see below in the systematic arrange- 
ment): in Holothuria in the calcareous ring to which the longitudinal 
muscles are attached. Five principal nervous stems run with the 
vessels that are in connexion with the ambulacral apparatus?, 

Little is known of special organs of sense in Echinoderms. In 
star-fishes EHRENBERG discovered at the point of the rays on the 
abdominal surface, a small red spot, surrounded by a ring of cal- 
careous tubercles, which he considers to be an eye. In specimens 
preserved in spirit the pigment disappears, and so the existence of 
the spots cannot be recognized. Moreover they are wanting in 
many species®. ForBrs discovered five similar spots in sea-urchins, 
on the upper surface, situated upon as many pentagonal plates that 
alternate with five larger plates on which the oviducts open. Both 
in the star-fish and sea-urchin each of the five principal nerves runs 
as far as one of these spots and ends beneath it“. But in neither of 
these animals has a lenticular transparent body been discovered. 
The ambulacral tubes and the feelers around the mouth may, as 
highly sensitive parts, be ranked amongst the organs of touch. 

To the motive apparatus of Echinoderms belong the little feet 
or tentacles, already noticed, the ambulacral tubules by means of 
which the animals creep. They have muscular fibres on their walls. 
In Eehinus VALENTIN found in them both transverse and longi- 
tudinal bundles, and radiating fibres in the suckers at their termina- 
tion. He conceives that the motions of the ambulacral tubes are 





l In Meoker’s Archiv f. die Physiol. 1. 1815, s. 161, &e. and in his often quoted 
prize essay. 

2 MveLrERr’s Archiv. 1841, pp. 1—13, Tab. r. 

3 Die Akalephen des rothen Meeres, s. 32—34, Tab. vi. fig. rr, 12. 

* Comp. VALENTIN, op. cit. pp. 11, roo, Tab. m1. fig. 12, Tab, rx. f. 188—1g0. 
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effected by means of these muscular fibres, and in no degree by 
forcing fluid into and out of them. To how great an extent these 
parts can be elongated may be judged by the length of the spines 
of the shell in sea-urchins: they must have the power of extending 
beyond the longest spines. In speeimens that have been kept in 
spirits these tubules are found to be short and mutually entangled. 
The teeth, and the curious apparatus that encloses them (ARISTOTLE'S 
Lantern) have a number of proper muscles. As to the general 
muscular system, that whieh moves the whole body, it is found 
especially developed in Molothurie. Here ten muscles run the whole 
length of the body, beneath the skin: they are arranged in pairs, 
which are separated by spaces in which transverse circular fibres are 
found that cover the entire inner surface of the skin. By means of 
the longitudinal muscles the body can be shortened and bent: by 
the transverse fibres it is contracted transversely, and so attenuated 
and elongated. The longitudinal muscles are inserted into a cal- 
careous ring composed of five large and five smaller pieces, and 
surrounding the commencement of the intestinal canal. 

All these animals inhabit the sea. They are found in all parts 
of the world: yet, most of the species only in limited regions. Since 
we have only a partial acquaintance with foreign species, many 
more of which will doubtless be hereafter discovered, we are not in 
a condition to give a survey of the geographical distribution of the 
genera. Unlimited confidence is not to be reposed in the accounts 
given by some writers of the localities in which the species are 
native. Of the Asteria nearly one-third of the known species are 
found in the East-Indian seas, one-fifth in the seas of Europe. Of 
Ophiure, on the other hand, the Wuropean and African species 
are more numerous than the East-Indian. The western hemisphere 
has, on the whole, fewer star-fishes than the eastern : in America 
there are no species of Scytaster, as, for instance, of Culcita, Astro- 
gonium, Btellaster ; Bchinaster, on the other hand, is peculiarly 
American. The species of Wuryale are chiefly found in the Arctic 
and in the Indian seas. To the species which are very generally 
distributed belongs that which oeeurs on the coast of Holland, 
Asterias (Asteracanthion) rubens. The Red sea so rich in species of 
the class of Polyps, has only a comparatively small number of star- 
fishes, and, in this respect is much behind the Mediterranean, which 
is especially rich in species of Astropecten. The Baltic appears to be 





3 
$ 
$ 
b 
$ 
£ 
É 
$ 


Ee 


ECHINODERMS. 141 


avoided by Star-fishes!. Of Sea-urchins about one-third of the 
known species are found in the East-Indian seas: here especially 
are found Cidarites and Scutella. Of Holothurie more species 
appear to be met with in the southern Pacific than in other seas. 
The western hemisphere is as much behind the eastern in respect 
of Echini and Holothurie as of Star-fishes. 





1 Comp. Murrcer u. TroscuerL Ueber die geographische Verbreitung der Asteriden 
in WIeGMANN'S u. ErroHSON’S Arch. f. Naturgesch. X. 1843, 8. 123—130. We have 
borrowed the above short notices on the geographical distribution of the Zehinodermata 
from the System der Asteriden of these writers, and from LAMARCK Hist. nat. des Anim. 
sans vertèbres, (compared with the specimens in the Leyden Museum). 


SYSTEMATIC 


ARRANGEMENT OF ECHINODERMS. 


CLASS IV, 
ECHINODERMATA. 


ANIMALS with integument coriaceous, often calcareous; with 
distinct nutrient canal, freely suspended in an abdominal cavity. 
Organs of circulation and generation conspicuous; sexes nearly 
always distinct. Disposition of the organs most frequently quinary, 
with body mostly radiate or globose, in some eylindrical. Distinct 
vestiges of a nervous system, a ring for the most part surrounding 
the mouth and sending off nerves radially. 


Orper 1. Pediculate Echinoderms. 


Tentacles numerous, membraneous, contractile, terminated by a 
suctorial disc, and issuing from minute apertures in the integument. 


Family 1. Crinoïdea. Imtegument calcareous (external skele- 
ton). Rays articulate, supplied with a central canal, absent in 
some. Mostly two apertures of the nutrient canal. 


The name Crinoïdea, given by Mizrer to this division of the ani- 
mal kingdom, is derived from kpivov, a lily. At the beginning of the 
last century the name sea-lily, stone-lilyy was given to the Znerinus 
momliformis, or liliiformis, a remarkable petrifaction of the Muschel- 
kalk. Most of them are set upon a stem ; the non-pediculate (Coma- 
tula Lam.) in the young state, according to the observations of 
THoMmeson, are also fixed to a pedicle. The non-pediculate species 
known to LinNzus were placed by him in the genus Asterias (Aste- 
rias pectinata, Ast. multiradiata) ; the pediculate species in the 
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genus Jsis, confounding the fossil Znerinus and the Pentacrinus 
caput Medusa of the existing creation under the name of Zsis 
Asteria. This singular union of an Echinoderm with a genus of 
Polyps had doubtless an influence upon the later arrangement of 
LAMARrcK, who placed Znerinus (see above, p. 80) amongst the sea- 
feathers. ScHWEIGGER and Cuvier restored it to the proper place, 
already assigned to it in the middle of the previous century by 
Guerrarp, who first described Pentacrinus caput Meduse. This 
whole family belongs rather to the former period of the history of 
our globe, than to the present. The species now living in our seas 
are almost all non-pediculate, whilst geological investigation has made 
us acquainted with numerous forms of pediculate sea-lilies. What is 
now a youthful mutable form of life was then the prevalent and 
permanent. The same thing may be observed in other classes also 
with respect to the fossil representatives of genera that are living 
at the present time. 
The chief work on this family is: 


J.S, Muren, Natural History of the Crinoïdea, Bristol, 1821, 4to.' 
A. Crinoïds affiaed. 


a) Sessile, 

Holopus D'Orrrany. Calyx aflixed, hollow, undivided, with 
scattered tubercles. Four calcareous pentagonal parts at the upper 
margin of the calyx, sustaining four pairs of articulate and pinnate 
arms. 


Sp. Holopus Rangii, D'ORBIaNY, Gurrin Magasin de Zool. 1837, Cl. x. PL. 35 
from the Caribbean Sea at Martinique. Both in the want of a stem and 
the number of the arms this genus differs from the other Crinoïds. 


b) Pediculata. An artieulate column sustaining the calyx. 
_* Tessclata. Calyx non-articulate. 


a) Rays or arms none. 


Genera: Spheeronites HrsinGer, Pentatrematites Say (Pentremites 
Gorpr.), Eehinospharites Wann, Hemicosmites Grar, Sycocystites 
v. Bucn. 


Fossil genera from the Transition- and Mountain-limestone. Comp. BRONN, 
Lethea geognostica 1835, Tab. IV. fig. 1, &c. According to the opinion of 
some these were pediculate Zehini, 


2) With rays. 





1 See also W‚, BucKLAND, Geology and Mineralogy, London, 1835, Pp. 416—442. 
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Genera: Caryocrinites Say, Platyerindtes Mir, Actinoerinites 
Mur, Rhodoerinites Mir, Cyathoerindtes Miur., Poterioorindtes 
Mirr., Meloerinites GoLDr. 


For these fossil genera and others unnoticed we must for want 
of space refer to Miuuer’s work already cited, to Gorpruss die 
Petrefaecten Deutchlands, and other geological works. Comp. also 
Gorpruss Ueber fossile Crinoideen, Nov. Act. Acad. Cas. Nat. 
Curios. XIX. I. 1839, p. 329—352, and L. v. Buco on Caryoerinus 
ornatus in his work Ueber Oystideen, Berlin, 1845, 4to. 

In these and the following pediculate Crinoïds, the cup-like part 
at the extremity of the stem and base of the arms is named Calya. 
The bottom of this part, which is pentangular, and composed of five, 
four, or sometimes three plates, is named by Mirrer pelvis ; Jon. 
MurerveR names the plates basalia; at the margin of these plates 
are the basal-pieces of the arms, forming the uppermost part of the 
calya; there are two or three rows, and the uppermost bears the 
arms. Mrrrer gives to this part the name of scapula; the two 
pieces situated below are coste. Jom. MurrveRr names these pieces 
radialia (radiale primum, r. secundum and r. axillare; his radiale 
axillare is the scapula of the English author). In those now 
named Crinoïdea tesselata these parts are joined together without 
articulation. The fossil species of this division are found in the 
transition-limestone and the grey-wacke. 

** Articulata. The rays free directly from the pelvis of the 

calyx, the first radial conjoined to the second, and the second 
to the third by articulation. 


Aptoerindtes Mir. Column inerassated towards the calyx, 


pyriform. 
Sp. Apiocrinites rotundus Maru. Tab. 1— vir. Apioerin. Parkinsonii BRONN, 
Lethea Tab. xvm. fig. 15, (MiLver's figure) fossil from the oolite forma- 
tion, like other species of this genus. 
Enerinus GUETTARD (in part). Column round, not inerassated 


towards the top. 
Sp. Enerinus liliiformis Lam, Enerindtes moniliformis MiuLeER, pp. 37—44, 
Tab. — mr. ; ELurs Corall. Tab. 37, fig. K‚ &e. One of the most character- 
istic fossils of the Muschelkalk. The head, on account of the numerous 
articulations of the arms that lie side by side, resembles an ear of Turkish 
wheat (Zea Mays) ; the joints of the stem, sometimes found in incredible 
numbers, changed into calcareous spar, are named P'rochites*, 


1 QueNstTEDr (Ueber die Enkriniten des Muschelkalks, WIRGMANN'S Archiv. 1835, Tr. 
s. 223-228, Taf, rv.) describes a species with different division of the arms, under the 
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Pentacrinus Mirrer. Column not inerassated towards the top, 
pentagonal with joints having a pentapetalous mark. Cirri adher- 
ing to the column in whorls. 


The fossil species of this genus belong to the oolite period, as 
ex. gr. Pentacrinus briareus Mirrer, pp. 56—58, Tab. 1. 1. Cuv. R. 
Ami. éd. ülustr., Zooph. P1. 7, fig. 1, from the Lias-schist. 


The living species of this genus, Pentacrinus Caput Medusce, 
is found in the Caribbean Sea, and was first described by GuerrArD 
Mém. de P'-Acad. Roy. des Sc. 1755 (Paris, 1761) pp. 224, &e. Pl. 8—-10 a 
another, more mutilated specimen, found on the coast of Barbadoes, 
was described by Eurrs in 1761, Phil. Pransact. vol. 52, p. 357, PL xm. 
Specimens of this species are rare in Museums, seven only, as far 
as is known, existing in the different Cabinets. The most complete 
description was given not long ago by J. Moerrer (Ueber den Bau 
des Pentacrinus Caput Medusce, Berlin, 1843, folio). The stem of 
Pentaerinus has no muscles, but is merely passively motile or flexible 
by means of fibrous bundles and an elastic tissue between the joints. 
The arms and pinnule are moveable by muscles without transverse 
stripes ; these muscles are situated on the side corresponding to the 
mouth, and can only flex the parts : extension, or motion outwards, 
seems to be effected merely by the elasticity of the parts. The 
growth of the joints of the stem occurs in the part at the top 
nearest to the calyx, which corresponds to what is observed in the 
growth of the joints in worms and entozoa. 


B. Free Orinoïds. 


a) Tesselate. 


Marsupites MANTEL. Marsupiocrinites BLAINv. Calyx of 
parts calcareous pentagonal striated ; arms ? 


Sp. Marsup. ornatus Mrrr. Crinoïd P. 134, with figure, BRONN, Zeth. Tab. 
XXIX. f. 13 ; (Tab. xxxrv. fig. 9, with conjectural restoration of the arms 
after the figure of M ANTELL); fossil from the chalk-period. 


b) Artieulate, 


Comatula Lam. (Alecto Lracu, Murrr. Cirri dorsal articu= 
late, around a pentagonal disc. Radials mostly without basals 





name of Bncrinites Schottheimii of which H. V. Merrr has formed a new genus, 
Chelocrinus. See the paper of the latter ; Zsocrinus und Chelocrinus, Zwei neue Typen 
vs. w., Museum Senkenbergian., 11. p. 249. 
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composing the calyx. Rays pinnate; pinne sulcate, the furrows 
confluent with the longitudinal furrow of the rays; tentacula situ- 
ated in the furrows. Mouth and anus on the ventral side ; mouth 
central in the bottom of the calyx; anus lateral, tubular. 


See J. Murren, Ueber die Gattungen und Arten der Comatulen, 
Errouson Archiv für Naturgesch. 1841, s. 139—148, and Neue 
Beiträge zur Kenntniss der Arten der Comatulen, ibid. 1843, 
s. 131—136. 


* Rays of Calyx bifid (ten-rayed). 


Sp. Comatula rosacea, Alecto ewropea LeacH, FORBES Brit. Stanf.p. 5. To 
this species belong the observations of THOMPSON spoken of above, 
(pp. 136 and 143). Memoir on the Pentacrinus ewropeus, Cork, 1827. 
Comat. carinata LAM., Guúr. Zeonogr. Zooph. Pl. 1. fig. 2. 


*%* Rays of Calye multifid (many-rayed). 


Sp. Comatula multifida Murun., Com, multiraddata LAM. &c. 
T'he species, which like Pentacrinus have a pelis, form the genus Comaster 
Aass, Muro. Here belongs Comatula multiradiata GOLD. (not LAM.) 
Fossil species of this genus are found in lithographic stone. 


Family II. Asteridea. Body depressed, free (not pediculate), 
multangular or radiate, with integument coriaceous or calcareous. 
Row of joints calcareous internal, running along the middle of 
the rays and taking their origin from the mouth. Mouth central, 
inferior ; anus dorsal or none. 

A capital work on this division was published some years back, 
System der Asteriden von J. MurLLeER und F. H. TroscreLL, mit 12 
Kupfertafeln, Braunschweig, 1842, 4to. As plates for this and the 
preceding family may be recommended : J.H. Linckm De Stellis 
marinis Liber singularis, Lipsiee, 1733, fol. 


Phalanx IL. Ophiure. Dise distinct from the arms ; with arms 
non-sulcate. Anus none. 


Euryale LAM. (Gorgonocephalus LracH). Arms prehensile, 
contortile towards the mouth, not scutate, sub-rotund, flattish be- 
neath. Dise tumid, sub-globose, with five obtuse angles. 


According to the division of the arms the species of this tribe 
are arranged in three different genera by MuerveR and TROSCHELL. 
They are undivided in Ásteronye, divided dichotomously and only 
towards the end in Frichaster AgAss., divided from the base, first 
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dichotomously and afterwards into many branches, in Astrophyton 
Linex. To the last division belongs : 


Sp. Zuryale verrucosum LAM, Asterias Caput Medusa TL. (in part) Rumeurys, 
Amb. Rariteitkamer Tab. xvr. Cuv. R. And, édit, ülus., Zooph. PL 5, from 
the Indian Sea; a very similar species is found in the North Seas, and 
distinguished by Murrrer and TroscHELT as Astrophyton Linckii; Linck 
de Stell. mar. Tab. 29, fig. 48. These Medusa-heads belong to the most 
singular and beautiful forms of radiate animals. Vid. ForBes Br. Star- 
fishes, pp. 67—7o. 


Ophiura Lam. Arms five, undivided, serving for creeping, scu- 
tate, articulate. Dise plane, with two or four genital fissures in 
each interbrachial area on the ventral side. 


The name Ophiura, from Ogre, serpent, and ovpa, tail, denotes very 
appropriately the form of the arms by which these Sea-stars are 
distinguished, and which are often so long as to exceed five or six 
times (nay in Ophiura longipeda even twenty tmes) the diameter 
of the disc. 


Sub-genera : Ophiocoma Aass, Ophiolepis, Ophiarachna, Opkia- 
cantha, Ophiomastix, Ophiomyza, Ophioscolex, Ophiothria, Ophio- 
cnemis, Ophioderma, Muerr. and Trosor. 

Sp. Ophiura texturata LAM, Asterias ophiura TL. (in part), Ophiolepis ciliata 

Mverr. and Troson., Linok de Stell. mar. Tab. rr. fig. 4, Bneyelop. Pl. 123, 


fig. 2, 3. ForBes British Starf. p. 22, &c. in the Mediterranean, the 
North Sea, &c. 


Phalanx II. Asterie. Body depressed, angulate or stellate 
the angles being produced, with tentaculiferous furrows below, ex- 
tending as far as the point of the angles. Anus dorsal in most, 
surrounded by a mound of ealcareous papillee. 


Asteria Lam. (Most are species from the genus Asterjas TL.) 


The Sea-stars. The form is very various, so that in some species 
the entire body seems to consist only of arms, ez. gr. in Ophidiaster, 
in others only of a pentagonal disc. But the arms are never 
sharply separate from the disc as in the Ophiura, but are an 
immediate continuation of it. In most of the species there are five 
rays, however in these sometimes four or six occur as exceptions ; 
six arms as the normal number are found in Asterias gelatinosa, in 
Eehinaster eridanella, six or seven in Asteriscus Diesingis, seven to 
nine in the sub-genus Luidia, eight to ten, mostly nine, in Solaster 
endeca, eleven to fourteen, generally twelve, in Solaster papposus, 
twelve or thirteen in Asterias aster, fifteen in Asteriscus rosaceus, 
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fourteen to one-and-twenty in Zchinaster solaris; finally, in Asterias 
helianthus the rays are found up to thirty and more. The greater 
the number that any species possesses, the less is it constant. On the 
dorsal surface is placed a calcareous star-formed plate between two 
rays of the dise (werruca dorst, tubercule madréporiforme, Madrepore- 
plate), which in Opkiwra is wanting, and in Muryale lies on the 
oral surface. AGAssiz who endeavours, with great acuteness, to prove 
a lateral symmetry in the Mchinodermata, considers the ray that Is 
opposite to this plate to be the first ray of the body. A tortuous 
tube proceeds from this dorsal plate downwards as far as the mouth, 
and is filled internally with a calcareous matter (see above, p. 130). 


This tube was named by TrEDEMANN (Anaf. der Rochren-Holoth., &c. 53, 
54) Stone-canal or Sand-canal; it terminates, becoming narrower, in the 
circular vessel surrounding the mouth and filled with watery fluid; see 
above, p. 131. SreBoLp has closely investigated the calcareous balk, 
consisting of several joints and internally hollow, which occupies this 
canal and described its complicated structure ; MueLLER’s Archiv. 1836, 
8. 291, &c. [Also SHARPEY, in Topp's Cyclop. of Anat. and Phys. Ir. 
pp. 35, &c., describes in the interior of the jointed calcareous tube a lamina 
attached longitudinally, which passes inwardly a certain way and then 
separates into two which are rolled in opposite directions, something after 
the manner of the inferior turbinated bone of the ox. ] 


The Sea-stars can bend their rays towards each other, which is 
serviceable in moving through narrow fissures and between stones. 
They do not swim, but creep by means of their tentacles with 
mouth downwards. They feed principally upon Molluses. Though 
the genus Asterias of LAMArcr, by the exclusion of Comatula, 
Ophiwra and Euryale, be much more narrowly limited than the 
same genus in the Systema Nature of LiNNmus, still the species are 
too numerous and the forms too various not to be regarded rather 
as a natural group which ought to be divided into several genera 
or sub-genera. This has been done by Linck, and more lately 
especially by Aaassiz and Murrver and TroscreLL, to whose works 
we refer. The primary division of the group by Muerrer and 
TroscuELL is founded on the Tentacles, which in most of them are 
placed in two rows in every furrow, but in others in four rows, 


A. Ventral furrows, with two rows of tentacles. 
* Anus none, 


Astropecten Lixck. (Astropecten and Ctenodiscus Murrr, and 


Troscn.), Luidia ForBes, 


nnn nde 
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Sp. Astropecten awrantiacus, Asterias aranciaca L., Lick, de Stell. mar, 
Tab. 5, fig. 6, Tab. 6, fig. 6, TIRDEMANN Anat. Tab. 5, 6, Forsrs Br. Starf. 
p- 130 ; in the Mediterranean and Atlantic Ocean. 


XX Anus central, or sub-central, dorsal. 
a) Body disciform, with short rays. 


Asteropsis Muerr. and Troscrm., Stellaster GRrAY, Goniodiscus 
Mverr. and Trosem., Astrogonium Muvrur. and Trosem., Asteriscus 
Muerr. and Troscu., Pteraster Muri. and Troscu., Culcita 
AGAssIz. 

Sp. Culcita discoïdea, Asterias discoïdea LaM., ScrmrpeL in Naturforsch. XVI. 
1781, Tab. 1, BLAINv. Actinol. Tab. 23, f. 1; Asteriscus palmipes, Asterias 


membranacea Retz, GMEL., LiNCkK, de Stell. mar. Tab. r, fig. 2, BLAINV., 
Actinol. Tab. 23, fig. 2, ForBrs Brit. Starf. pp. 116, &c. 


6) Body stellate, with rays distinct, surpassing the disc three 
times or more. 


Archaster Muerr. and Troscu., Oreaster Mverr. and Troscu., 
Scytaster Murru. and Troscm., Ophidiaster Aass, Ohetaster 
Muerr. and Troscu., Solaster Forges, Mehinaster Murrr. and 
Troscu., (and Zehinites in Errous. Archiv. 1844). 


Sp. Solaster papposus, Asterias Papposa L., Lick de Stell. mar. Tab. 32, 
Tab. 34, fig. 54, Fors. Brit. Starf. p. 112, in the Atlantic, on the 
coast of England and Scotland, &c. ; when fresh of a beautiful red colour 
above, of a yellowish brown below ; Zehinaster solaris, Echinites solaris, 
Asterias Bchinites LaM., Naturforsch. XXVI. 1 793, Tab. r, mr. from the East 
Indian Seas, &c. 


B. Ventral furrows with four rows of tentacles. Body with distinct 
rays, with integument coriaceous, aculeate. Anus dorsal, sub- 
central. 


Asterias GRAY, (species of the genus Astertas L., Asteracan- 
thion Mverr. and T'roson.) 


Sp. Asterias rubens L., LiNck de Stell. mar. Tab. 36, fig. 61, BAsrTERr 
Natuurk. Uitsp. 1. Tab. xr. fig. 1—4, ForBes Brit. Starf. p. 83: the com- 
mon Sea-star, Cross-fish; so common on some coasts as to be used for 
manuring the land in the neighbourhood. Asterias helianthus Lam,, 
Eneyclop. Pl. ro8, rog, BLAINv. Actinol. Tab. 2 3 fig. 5, in the Pacific and 
at Chili ; one of the most remarkable and most beautiful species, &c.l 





1 For a knowledge of the numerous species of Asteridea, comp. also J. E. Gray, 
Synopsis of the Genera and Species of the class Hypostoma (Asterias L.) in the Annals 
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Family IIL, ZEehinidea. Body sub-globose or depressed with- 
out radiant lobes. Mouth and anus distinct. Mouth inferior. Inte- 
gument calcareous, beset with moveable spines. 


Sea-Urchins. Compare on this family (besides the Monographies 
d'Hehinodermes of Agassiz cited above) Jac. Turop. Krein Natu- 
ralis dispositio Bchinodermatwum cum tab. Gedani 1784, 4to. Ordre 
natwrel des Oursins de Mer et fossiles par M. Turopore Krein, 
Paris 1754, 8vo. av. fig. (Many of KreriN’s figures are copied in the 
Hneyelopédie methodigue, Vers.) M. VAN Prrrsum, Brief an C. 
NOZEMAN over de gewelv-slekhen ov Zee-egelen. Met 3 pl, Rotter- 
dam, 1774, 8vo. Cu. Desmourins, Ztudes sur les Hchinides, 
Bordeaux, 1835—1837, 8vo. 


The shell of these animals consists of an arrangement of plates 
having a pent- or hexangular form. They compose ten girdles, each 
made up of two rows of such plates. Five of the girdles, commonly 
narrower than the others, have two rows of small apertures and 
alternate with these. The rows of apertures are named ambulacra : 
they either entirely surround the periphery (ambulacra perfecta), or 
are found only on the uppermost part, resembling in their arrange- 
ment a star or five-petalled flower (ambulacra circumscripta). By 
these apertures the tentacles or ambulacral tubes are exserted, 
of which we have treated above. The Sea-Urchins effect their 
movements by means of these tubes*, they appear to have a 
great power of elongation, to be able to stretch farther than the 
extremities of the rigid spines, which in certain species are some 
inches in length. Around the anus are five larger apertures (in 
some genera only four) which are the outlets of the oviducts or 
efferent vessels; they are situated in as many pentagonal calcareous 
plates, with the point directed outwards, of which one, larger than 
the rest and of a different structure, corresponds to the calcareous 
plate (madrepore-plate) of the Sea-stars, as BAsrERr had previously 


of Natural History vr. 1841, pp. 175—184, pp. 275-—2go. Wamt of space prevents 
our noticing the numerous generic names of GRAY; some genera agree with those 
of MUrLLER and TROSCHELL, of which a more detailed notice by AcAssiz may 
be found in the preface to the second number of his Monographies d'Bchinodermes, 
pp. 5, 6. 

1 GANDOLPHE Quelles sont les jambes des Oursins? Mém. de 'Acad. des Sc. de Paris 
pour 1709, Histoire, p. 33. With his observations those of BASTER, TIEDEMANN and 
others completely agree ; Agassiz, who at one time considered the spines to be organs 
of motion, and doubted that such was the office of the ambulacral tubes, has since 
renounced that opinion. 
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observed'. Between these five genital plates, lie five smaller (the 
ocellar plates), also pentagonal but with the point turned inwards, so 
that the plates are wedged into the spaces between the points of 
the first five. There are still other smaller plates, variable in 
number, that lie within the ring formed by these ten, and immedi- 
ately surround the anus. 


The chemical composition of the calcareous shell is remarkable 
on. account of the extremely small proportion of organic matter ; it 
consists almost entirely of carbonate of lime. The growth of the 
shell is effected by enlargement of the plates, and by addition to 

their number upwards ; hence younger individuals are flatter than 
older ones, and the form of itself alone becomes a deceptive criterion 
in determining species. 

The moveable spines, of which the number increases with the 
age, have at their base a small cavity; by which, as by an articular 
surface, they are connected with the tubercle of the shell. These 
tubercles are placed in rows, like the apertures of the ambulacra, 
and are found both on the ambulacral and on the interambulacral 
fields. 


The mouth is provided with five teeth, whose points are sharp 
and hard, and meet in a pentagon at the inferior aperture. These 
teeth are long rods, which become soft and transparent inwards. 
They perforate five triangular pyramids, which by their mutual 
arrangement form a conical apparatus with the broad base facing 
inwards, and to which base still other small calcareous pieces are 
united. This very complicated apparatus, with its provision of 
muscles, bears the singular name of ArisrorLr's lantern?. 


Sea-urchins cannot swim, but only creep along the bottom of the 
sea. There are species that sometimes live in cavities which they 
have formed in the rocks’. 


The food of the Sea-urchin consists, according to the microscopic 
investigation of the excretions in Zekhinus lividus by VALENTIN, 





t _Natuurk. Uitsp. 1. bl. 132. 

* This apparatus is described in detail by Cuvier Zevons d'Anat. comparée, Paris 
1805, II. pp. 329—335, and 2e édit. Paris 1837, VI. pp. 377—382 ; comp. also the 
works of TIEDEMANN and VALENTIN already cited, and R. Jones, Outline of the Anim. 
Kingd. pp. 166—16g. 

3 Echinus lithophagus of Leacu, which does not appear to differ from Zchinus 
lividus, is often thus found on the western coast of Ireland ; E. T. BeNNerr Zinn. 
Transactions, xv. 1827. pp. 74—75. 
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principally, if not exclusively, of marine plants (Fuc, Confervee) ; 
according to others it would seem to live on Molluscs, but the 
fragments of shell, often found with considerable quantity of sand 
in the intestinal canal, may have been contained in the sea-water 
swallowed, and need not by any means to be looked on as the 
remains of shell-fish that had been consumed. 

Petrified shells of Sea-urchins are found in great numbers in 
secondary strata, particularly in the chalk-formation, the interior 
being usually filled with silicious earth. 


* Anus eccentric superior or inferior. 


a) Mouth eceentric. (Genital pores 4.) Spatangoïdea AGAss. 


Spatangus Kein, LAM. Ambulacra circumscript, five or only 


four, the odd one (the anterior) being either little distinct or 
wanting. Test ovate or cordate, often at the fore-part furnished 
with a furrow proceeding from the summit. 


Genera Holaster, Hemipneustes, Mieraster, Spatangus, Amphú- 
detus, Brissus, Schizaster AGASSIZ. 

Some species of this division are fossil, and occur especially 
in the chalk-formation, others in tertiary deposits. Amongst the 
species now living, which chiefly belong to the genus Brissus A GASS. 
we note : 

Spatang. ventricosus, RuMPn. Amb. Rariteitk. Tab. xrv. No. r ; this 
foreign species attains a very large size. To the proper genus Spatangus 
AaAss. belongs Spat. purpureus, BLAINV., Actinol. PL. xrv., ForBes Brit. 
Starf. p. 182, in the North Sea and Mediterranean. The form is heart- 
shaped. Of this species Mine EpwARDS has given an anatomical figure 
in Cuvier R. Anim. éd. illustrée, Zoophytes, Pl. xr. bis. See also some 
notices on the Anatomy of Spatangus in SCHWEIGGER’'s Mandb. der Natur- 
geschichte der skelettl. ungeglied. Thiere, s. 538, 539. 

The mouth is in this genus without teeth. There are only four 
ovaria or testes present, as also only four port genitales. Purper 
not long ago described three American species in which only three 
genital pores existed, and which he united under the name of 
Tripylus. See Errcmson’s Archiv f. Naturgesch., 1845, s. 344, 


dc. Tab. x1. 
Ananchytes Lam. (exclusive of some species), AGAss. Ambu- 


lacra radiating and diverging from the vertex to the margin, not 
interrupted. Body irregular, oval or conoïd ; test without a furrow 
to the anterior ambulacrum. 


Sp. Ananchytes ovata Cuv. and BRONGN. Descr. góol. des environs de Paris in, 
Cuvier Rech. s. Il. ossem. foss. 11. 2 Pl. v. fig. 7, BRONN Leth. géogn. Tab. 29, 
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fig. 28. Ananch. hemispherica Cuv. and BRONGN. 1. 1. fig.8, &e. Allthe 
species of this genus are fossil and belong to the chalk-formation. The 
casts of the internal cavity in Fire-stone (nucleus, moule intérieure) shew 
minute elevated points in place of the ambulacral pores ; such a moule is 
the Ananchytes pustulosa LAM. 


Dysaster Aaass. (Collyrites Drsmour. in part, species of Spa- 
tangus and Ananchytes Auctor.) Test rotund or cordate, with 
ambulaera not interrupted, mouth sometimes almost central not 
transverse. _Ambulacra above radiating from a double vertex, the 
three anterior confluent in the central part of the test above, the 
posterior ones above the anus. 

Sp. Dynaster carinatus, Spatangus carinatus BRONN Leth. géogn. Tab. xv. 
fig. 7, in the Jura-formation like most of the species of this genus. Comp. 
Desor in the 3d number of Acassiz M, onogr, d'Echinoderm., who describes 
20 species, of which 17 are from the Jura-formation and 3 from the chalk- 
period. No species either of this genus or of Ananchytes has been 
discovered belonging to the present animal world; Agassiz places this 
genus in the following division, that of the Clypeastroïdea ; its place cannot 
be determined with precision, before it is known whether teeth be present ; 
still we are of opinion that it ought not to be separated from Ananchytes, 
but forms the transition between that genus and the following division. 


b) Mouth central or sub-central. (Clypeastroïdea Agass.) 
Spines little evolved, sometimes very small, resembling hairs. 


Galerites Lam. Body conoïd or sub-oval, plane beneath. Am- 
bulaera in ten furrows in pairs from the vertex to the base, radiately 
inscribed, not interrupted. Anus in the margin, or beneath and 
near the margin. Genital pores four. 


Genera: Clypeus Krein, Agassiz, Discoïdea Krein, Acassiz, 
Galerites AGAss. 


Sp. Galerites albo-galerus Lam, Cuv. R. Ani, Edit. äl. Zooph. Pl. xrv. fig. 4, 
BRONN Zeth. géogn. Tab. xxrx. fig. 18, Acass. Monogr. 3° Livr. Tab. r. 
f. 4—11, Tab. xr. f. 7, &c. This genus consists of fossil species of the 
Jura and especially of the chalk-period. Comp. on this and some other 
genera Desor in the 3d number of Agassiz Monographies d’Echinod. 
already referred to. 


Pygaster Acass. Body depressed, with outline orbicular or 
sub-angular, beneath concave. Anus large, superior, situated in 
a broad furrow. Genital pores four. 


All the species of this genus are fossil; most of them belong to the 
Jura-formation. 
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Nucleolites Lam. Body ovate or cordate, convex, sub-irregular. 
Ambulacra five, extending radially from the vertex to the base, not 
interrupted. Anus superior, near the margin. 


All the species are fossil, partly from the secondary, partly from the 
tertiary formation, 


Cassidulus Lam. Body irregular, elliptie, ovate, or subcordate. 
Ambulacra five, circumscript, resembling a pentapetalous flower. 
Anus superior, near the margin. 

This genus also consists of fossil species from different formations ; ez. 
gr. from the chalk formation is Cussidulus lapis cancri LAM., FAUJAS DE 


Sr Fonp, Besch. van den St. Pietersberg, PL. 30, fig. 1; BRONN Zethea 
géogn. Tab. xxIx. fig. 20. 


Fibularia Lam. Echinoeyamus Leske. Body sub-globose, with 
outline oval or orbicular. Ambulacra five short, circumscript. Anus 
inferior near the mouth, or median between the mouth and the 
posterior margin. 

Sp. Fibularia ovulwn LAM, GUÉRIN Jconogr. Zooph. Pl. 1m. fig. 5, Eehinoey- 
amus pusillus Mvreur., ForBes Brit. Starf. pp. 175, &e. From the Atlantic 
Ocean, of the size of a pea. Amongst the foreign species, according to 
VAN PHELSUM, mostly American, we note Fibularia crandolaris, V. 


Prrusum Gewelwslekken Tab. r. f. 16—35. Also in the chalk-formation 
and in tertiary deposits species of this genus occur. 


Echinoneus Leske, Lam. Body sub-ovate or orbicular, sub- 
depressed. Ambulacra inscribed radially in ten furrows from the 
summit to the base, not interrupted. Anus inferior, oblong, near 
the mouth. Grenital pores four. 

Sp. Eechinoneus semilunaris LAM., Gur. Zeonogr. Zooph. Pl. m1. fig. 2, Cuv. 


R. Anim. éd. ill., Zoophytes, Pl. xrv. fig. 1, from the West Indian Sea, &c. 
Of this genus no fossil species are known. 


Clypeaster LAM. Body oval or sub-angular. Ambulacra cir- 
cumscript radiating from the summit, resembling a pentapetalous 
flower. Anus inferior, near the margin, or in it. Genital pores 
mostly five. 

Sp. Clypeaster rosaceus, Echinus rosaceus, L. KLRIN Dispos. Echinod. Tab. 
xvIm. fig. A, Tab. xvim. fig. B, BLAINVILLE Actinol. Pl, xvm. ; from the 
Indian and Japan Seas. The shell is thick, and parted internally by 


pillars ; comp. the figures in KrrrN |. l. Tab. XXVIII. XXIX. Fossil 
species also from the tertiary formations are known. 
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Behinolampas GRAY, Aass. Ambulacra eireumsceript, very wide 
at the summit, narrower towards the margin, not conjoined. Dise 
submarginate forwards. Genital pores four. 


Sp. Clypeaster eccentricus, Behinolampas Kleinii BRoNN Ldh. géogn. Tab. 
XXXVL fig. ro : fossil from the tertiary formations, &c. 


Scutella Lam. Body flattened, with margin thin, sub-acute. 
Ambulacra short, cireumseript, resembling a pentapetalous flower. 
Anus inferior between the mouth and the margin. Genital pores 
four or five. 


From this genus Aaassiz at first separated the sub-genus Wekhin- 
arachmius (Prodrome d'une Monogr. des LRadiares, &c.…,) afterwards 
he divided the genus Seutella of TLAMArckK into thirteen genera 
(Monogr. d'Echinod., 2e Livrais. les Scutelles) s__PRotula Krern, 
Aass, Runa Aass, Mellita Kruery, Hncope Aaass., Lobophora 
AGASS., Amphiope Acass., Seutella Aass, Echinarachnius VW, 
Prers., Arachnoides Kurrn, Seutellina Aass, Laganum Krein, 
Behinoeyamvus N. Purrs., Moulinia Agass. 

Sp. Scutella serforis Tuam., Mellita hexapora AGAss., GUÉRIN Zeonogr. Zooph, 

PL. 3, fig. 4, Cuv. R. And. éd. äl., Zooph. Pl. r 5, fig. 1. AcAss, Monogr. 
Livr. 2, PL. rv. fig. 4—7, Pl. rve, fig. Ir, 12; from the shores of the Mo- 
lucca Islands, &cScutella dentata TuaM., Rotula Rumphii KrriN, Acass., 
Ruxrn. Amb. Rariteitk, Tab. xrv. fig. 1, &c. (LINNzus comprehended all 
the species known to him under the name of Eehinus orbicularis). Except 


a very small number from the chalk-formation, all the fossil species of this 
genus are from the tertiary formations. 


EX Anus superior central, opposite to the mouth. Test regular. 
Ambulacra, perfect. Genital pores, five. (Cidaridea Gray, Aass.) 


Echinus LAM. (spec. of genus Behinus L.) Ambulacra wider 
towards the middle of the test, divergent, contracted at the summit 
and towards the mouth. Spines placed upon imperforate tubercles, 
sometimes very long. 

Sp. Zehinus lividus Lam. (Echin. seratilis TrrDen. 1. 1), VALENTIN in Aaass. 
Monogr. d’Echinod., Liv. 4, Pl. 1, BAsTER Natuurk. Uitsp. 1. Tab. xr. 
fig. 1—8, Forprs Brit. Starf. p. 167. In the Mediterranean and North 


Sea, &e. For the synonomy of the European species of Echinus comp. 
AGassIz in the preface to the fourth number of his M onographies. 


Arbacia Gray, Aaass., Zehinometra BREIN, GRAY, Aass. 


Sp. Echinus mamillatus L., Echinometra mamillata. Ruxmrn. Amb. Rariteitk:, 
Tab. xm. fig. r, 2, Cuv. R. And. édit. dllustr., Zooph. Pl. xn. fig. 1, East 
Indian Sea, &c. 


Salenia GRAY, Aass. (Goniopygus, Peltaster, Goniophorus Aass.) 
Comp. Acassiz, Monogr. d'Echinod. Lävr. r. 
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Cidaris Krein, Ci darites Lam. (Cidarís, Diadema, Ástropyga 
GRAY, Aass.) nn parallel. T'ubercles sustaining the 
spines not perforate, often remarkable for their size. 

Sp. Cidaris verticillata, Gur. Zconogr. Zooph. Pl. 3, fig. 1 ; in the Indian 


Sea, on the coasts of Timor, &c. Of this genus many fossil species also 
are known. 


Family IV. Holothuridea. Body free, mostly cylindrical, 
covered with a coriaceous skin, furnished with calcareous particles 
scattered, reticulate. Mouth surrounded by retractile tentacles. 
Anus terminal, opposite to the mouth (Genus Molothuria L. exclu- 
sive of several species). 

Comp. on this family : 

G. J. JaraeR De Holothwriis, Dissertatio inaug. Turici, 1833, 4to. 
cum tab. J.F. BRANDT Prodromus descriptionis animalium ab 
H. Merrersio in orbis terrarum circwmnavigatione observatorum. 
Fasc. 1. Petropoli, 1835, 4to. pp. 42—62, Gruner Actinien, Echino- 
dermen und Würmer des Adriatischen und Mittlemeers, Königsb. 
1840, 4to. pp. 33—42. There are many figures of European 
Holothwrice in the Zoologia danica and of foreign species in LiesSON 
Centwrie Zoologique, Paris 1830, 8vo. 

We have spoken above (p. 140) of the calcareous ring which may 
be considered as a vestige of a skeleton, and which serves for the 
attachment of the longitudinal muscles. The pieces of which this 
ring consists are boothed above, but they do not discharge the office 
of. teeth, the food, as far as it undergoes separation and mastication 
previous to deglutition, being thus effected by the callous skin 
surrounding the mouth alone. Molothwrie feed upon conchifera and 
other marine animals ; TrEDEMANN frequently found shells entire and 
uninjured in the intestinal canal of Molothwria tubulosa, so that the 
molluscs appeared to have been dissolved in the shell and digested. 
The bits of shell and the other matters unfit for use and undigested 
are rejected from the cloaca with the water in expiration. We 
have indicated above the chief particulars respecting the internal 
structure. 

See, besides, TTEDEMANN Ì. 1, also the beautiful engraving from a prepara- 
tion by HUNTER in Catalogue of the Physiolog. Series of Compar. Anat. 
contained in the Museum of the Royal College of Surgeons, Vol. 1. London, 
1833, Pl. III. pp. 250254: 

The numerous species of this family are separated according 
to the form of the Tentacles (LAMARCK, GRUBE), the position of the 
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feet or ambulacral tubes (Cuvrer), or the union of both these 
characters (BRANDT) into many genera. The arrangement of 
BRANDT is circumstantial, and here and there rather artificial than 
natural. Regard ought also to be had to the Habitus. If the 
position of the Tentacles be made the chief point in the arrange- 
ment, animals will be separated which in their habitus are nearly 
allied. These tentacles are either branched like a tree, fingered, or 
shield-like, (peltate), ie. they consist of a pedicle with an expansion 
which is disciform, often indented or arborescent. Their number is 
usually ten, or twice ten. Where eight tentacles seem to be present, 
sometimes on closer inspection two others, smaller and undeveloped, 
are found, (the sub-genera Anaperus and Colochirus of TroscHeLL!). 
In some no special internal respiratory organs are found (the genus 
Oncilabes of BrANpr; in most the arborescent respiratory organ 
exists which we described above in Holothuria tubulosa. 


Pentacta Goupr. (Oladodactyla, Dactylota, Oncinolabes, Aspido- 
chir BRANDT). Feet equal, disposed in five, or, more rarely, in six 
rows longitudinal, parallel. Body cylindrical or quinguelateral, 
attenuated at both ends. Tentacles mostly ten, sometimes twelve 
or fifteen. 


a) Tentacles peltate. 


Aspidochir BrANDr. A genus unknown to me. Sp. Aspidochir 
Mertensii, in the island Sitcha (Tentacles 12). 


6) Tentacles ramose. 
Cladodactyla BRANDT (Tentacles ro). 


Sp. Pentacta Pentactes, Holoth. pentactes Murrr. Zool. dan. Tab. 3r, fig. 8, 
Forprs Brit. Starf.p. 213; Pentacta frondosa, Holoth.frondosa L. ‚ Holoth. 
pentactes ABILDG. Zool. dan. Tab. ro8, figs. 1, 2, Tab. 124. Forn. Br. Stanf. 
P- 209 ; in the European seas. Pentacta doliolum, Actinia doliolum Parr. 
Spic. Zool. Tab. xr. figs. ro—r2. Cuv. R. Anim. éd. ill. Zooph. Pl. 20, 
fig. 4. These species are called, from their external resemblance, Sea- 
Cucumbers. 


c) Tentacles digitate or pinnate. 


Dactylota BRANDr. 
Sp. Pentacta pellucida, Holoth. pellucida, Zool. dan. Tab. 135, fig. r. 
(Wote — Here also is to be referred the genus Ocnus F ORBES, Brit. Starf. 
Pp. 229.) 





1 Neue Holothuriengattungen in ErricHson’s Archiv Ff. Naturgesch. 18 46, s. 
60—66. 


158 CLASS IV. 


Oncinolabes Branpr. Body covered all over with recurved 
hooklets. (Differs from Pentacta by defect of respiratory organs.) 


Thyone OkEN, Mulleria Fem. (not Jara.) Feet equal, nume- 
rous, scattered through the whole body. Body cylindrical. 


a) Tentacles ramose, often unegual (Phylloporus Gruner, Anaperus 
Troson., Orcula TroscH.) 
Sp. Thyone papillosa, Hol. papillosa, Zool. dan. Tab. ro8, fig. 5, For». Brit. 
Starf. p. 233; in the North Sea, &ec. 


b) Tentacles peltate (Sporadipus BRANDT). 
Sp. Sporadipus Ualanensis BR. &ec. 


Holothuria nob. (Species of genus Holothuria L.) Feet of two- 
fold structure and figure, some cylindrical, dilated at the tip, 
usually occurring in the abdomen only, others situated on the back, 
not dilated at the tip, emerging from warts on the back. Body 
eylindrical, or flattened in the abdomen. 


a) Tentacles peltate or wmbellate usually 20 (Stichopus Br., Diplopert- 
deris Br, Holothuria BR, Bohadschia Jana., Mulleria Jarg., Trepang 
Jarc.) 


Sp. Holothuria tubulosa, Fistularia tubulosa Lam; Holothuria tremula Guer., 
Cuv., BoHapscH de quibusd. Animal. marin. 1761, Tab. vr., TIEDEMANN 
Anat. Tab. ., Cuv. R. And. éd. dl. Zooph. Pl. zo, fig. 3 ; one of the largest 
of the species in the Mediterranean. Twenty tentacles, placed alternately 
in two circles, surround the mouth. Moloth. argus, Bohadschia argus 
JAEGER de Holoth. Tab. mr. fig. 1, on the coasts of Celebes and Timor. 
Holoth. edulis, Trepang edulis JarG., Lmess. Cent. Zool. Pl. 46, fig. 2, 
GUERIN Zconogr. Zooph. Pl. 4, fig. 7; this species lives on the coral-reefs of 
the Molucca, Philippine and Carolina islands, and is fished up in large 
quantities with other species under the name of T'repang, to be dried and 
smoked and prepared with condiments for the use of the Chinese and 
Malays, who consider it an exceedingly nutritive and stimulating (apkro- 
disiacum) article. 


b) Tentacles ramose. 


Genera : Oladolabes BRANDT (tentacles 20), Colochirus Troscr. 
(Tentacles ten, two smaller). 


Psolus OKEN (in part). Feet equal, disposed on a ventral flat 
dise, on the back none. Tentacles ramose. 


Psolus Jarc., Br. Body attenuated backwards, covered with 
skin rugose or scaly. Three rows of feet in the ventral disc. 


Sp. Psolus phantapus, Holoth. phantapus L., Zool. dan. Tab. 112, Fors. Br. 
Starf. p. 203, GUER. Zconogr. Zooph. Pl. rv. fig. 1 ; in the North Sea. 
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Cuvieria Píéron. Body often convex, covered with calcareous 
imbricated scales, plane beneath, beset with numerous feet. 


Psolus squamatus Mveuu. Zool. danic. Tab. x. fig. 1— 3, GUÉRIN Jconogr. 
Zooph. Pl. 4, fig. 2, &c. 


Orper IL, Apoda. 


Body covered with a coriaceous, sometimes soft, skin, destitute 
of ambulacral feet. 


Family V. Synaptina. Body cylindrieal, elongate. A cal- 


careous ring around the cesophagus. Mouth crowned with tentacles. 


Most writers unite these animals with the Molothurie. But 
beyond doubt they form a distinct family, of which, however, the 
structure has been made known to us only in a single genus by the 
investigations of QUATREFAGES. 


Liosoma Branpt. Tentacles peltate. _Respiratory organs 
arborescent. 


Sp. Ziosoma Sitchaense BR. 


Chirodota Escmsen. Tentacles digitate at the extremity. 
(Respiratory organs?) Skin thickish. Body vermiform. 


Sp. Chirodota discolor, Escrnson. Zoologisher Atlas 1. folio, Berlin, 1829, 
p. 12, Tab. x. fig. 2; Chirod. verrucosa Escuscu. ib. fig. 3, both from the 
North-west coast of America ; these animals live in the sand and under 
stones on the shore, in situations which are not quite dry at ebb-tide. 
Here belongs also Moloth. purpurea Liss, Centur. Zool. PI. 52, fig. 2, and 
Holothuria digitata Monraev, Linn. Transact. xx. Tab. rv. fig. 6. Aececord- 
ing to BRANDT there are situated on the mesentery small eylindrical bodies 
divided at the extremity, which are subservient to respiration. 


Synapta Esonsem., Tiedemannia Liever. Tentacles pinnatifid. 
gap ’ Ì 
No arborescent respiratory organs. Skin very delicate, rough from 
hooklets extremely minute, calcarcous. 


EscuHscHoLTz named this genus (from cuvdarrw, adnecto), on account of its 
adhering to the skin by means of small hooklets, which he compares to the 
appendages of the calyx of the Burdock (Arctium lappa). He found 
Siymapta mamillosa on the coast of Otaheiti, Zool. Atl. 11. Tab. x. fig. r. 
To this genus belongs also Zoloth. oceanica Less. Centur. Zool. Pl. 35; Holoth. 
radiosa, ibid. PL. 15; Fistularia vittata Forsk. Fcon. Rer. Nat, Tab. XXXVII, 
fig. 2, &c. QUATREFAGES discovered a species in the sand at the Chausey 
Isles, which, in my opinion, has much resemblance to the last-named species 
of FORSKAL, and gave a detailed description of it. Mémoire sur le Synapte 
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de Duvernoy (Synapta Duvernea), Ann. des Sc. Nat. 2e Série XVII. Zool. 
PP. 19—93, Pl. 2—s. Respiration is effected in the abdominal cavity, 
into which the water passes by five apertures between the tentacles. The 
hooklets, shaped like anchors, one-tenth millim. in length and less, are set 
on oval eminences of the skin, which are visible under the microscope alone. 
Other similar eminences are covered with cells which can evolve an 
extremely fine thread (nettle-organ?). These animals appear to endure 
wounding and extreme mutilation without being destroyed. 


Note —Ought the genus Maplodactyla GRUBE to be placed here ? 
Tentacles cylindrical, simple. The author of the genus says nothing 
about feet. Five respiratory organs, laciniate, sub-arborescent. GRUBE 


mp. 42, 


Molpadia Cuv. Body tending to eylindrical or sub-pentagonal, 
coriaceous, attenuated backwards. Tentacles short, cylindrical, 
simple. Mouth armed with an apparatus of calcareous particles. 


Sp. Molopadia holothurioïdes Cuv. ; Molop. musculus Risso, Europ. mérid. 
Tom. v. figs. 31, 32. Comp. Cuv. R. Ant, HI. p. 241, BLAINV. Man. 
d'Actinol. p. 651. 


Family VL. Sipuneulacea. Body eylindrical, elongate. No 
calcareous ring around the cesophagus. Mouth provided with 
a retractile proboscis. 


Sipunculus L. Body round, elongate, annulate. A papillated 
retractile proboscis, with incised tentacular border or coronet of 
simple tentacles surrounding the mouth. Anus a lateral aperture 
of the body, situated towards the anterior part. 


Sp. Sipunculus nudus 1, Syrine Bomapsen, de qwibusd. animal. marin, 
Tab. vir. fig. 6, 7, ForBms Brit. Stanf. p. 245, LruoKART Breves animalium 
guorundam Descriptiones, Heidelbergse, 1828, 4to. fig. 3, and especially 
GRUBE in MUELLER’s Archiv. 1837, Tab. x. fig. 1 ; in the seas of Europe, 
especially the Mediterranean. ‘This animal can attain a length of more 
than one foot, exclusive of the proboscis, which is usually retracted. It is 
very contractile and sometimes shortens itself one-half. Longitudinal and 
circular bundles of muscle, visible through the skin, give it a latticed 
appearance, The intestinal canal is very long, making two bends back- 
wards and forwards ; the last ascending portion is wound spirally round the 
preceding piece. Two brown vesicles, connected with the propagation, 
terminate with fine apertures before and by the side of the anus. The 
nervous system presents two rings round the cesophagus, and a cord 
running on the abdominal surface, that gives off numerous branches, and is 
surrounded by a blood-vessel as by an envelope ; see KROHN in MUELLER's 
Archiv. 1839, s. 348. From this species Lumbrcus phalloïdes PArr. 
Spicileg. Zool. x. Tab. 1. f. 8, seems not to differ. Sipunculus edulis, 
Lwmbr. edulis PAuu. tb. fig. 7, is a species eaten by the Chinese. 
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ForBes gives the name of Syrine to the species which have a short 
proboscis with an indented tentacular fold around the mouth, like Sipune. 
nudus. In other species the proboscis is longer, and there is a ring of 
simple lancet-shaped tentacles round the mouth. Of these he forms his 
genus Sipunculus, which appears to agree with Phascolosoma LEuckK. 


Sp. Phascolosoma granulatum Levok. 1. 1. fig. 5, from the Mediterranean, 
probably not different from A scosoma Blumenbachii, ibid. fig. 5; Sipunculus 
capitatus Rarnke, Nov. Act. Acad. Leop. Car. xx. 1, Tab. vr. fig. zo, 21; 
Sip. Bernhardus Fors. Brit. Stanf. p. 251 ; it lives, like the Hermit Crab, 
in the empty shells of Molluscs (Strombus pes pelecand, Littorina, Turritella, 
Dentalium, &e.) 


Priapulus Lam. Body eylindrical truncated posteriorly. _Pro- 
boscis retractile; no tentacles around the mouth. A branched 
Pyramidal appendage hanging from the posterior part. 


Sp. Priapulus caudatus, Holothuria Priapus 1, Zool. danica, Tab. xcvi. 
fig. r, and oxxxv. fig. 2, ForBes Brit. Stanf. p. 256. GuúrIN Zeonogr. 
Zooph. PL 5, fig. 1. It is supposed that the bundle of threads at the 
extremity of the body serves for respiration. This singular animal lives in 
the North Sea. 


Bonellia Roranpo. Body oval, contractile, with a long pro- 
tensile proboscis, divided at the extremity into two laciniee. Anus 
posterior, terminal. 


See RoLANDo in Journ. de Phiysique, de Chim, d'’Hist. nat. &c. Tom. 
XOV. Juillet, 1822, pp. 49, 59, av. fig. (from the Mém. de V Acad. de Turin, 
Tom. xxvr. pp. 357, &c., Tab. xv. XV.) The long proboscis was taken for 
a tail by this writer, the anus described as mouth ; near the anus two 
trussed organs are situated (salivary organs according to RoLANDpo), which 
correspond to the arborescent respiratory organs of Holothurie. _ The 
intestinal canal is narrow and long, with two loops and many undulations. 


Sp. Bonellia viridis 1. 1. fig. 1, GuúriN Jconogr. Zooph. Pl. 6, fig. r ; Bon. 
fuliginosa. These two species were found by RoLANpo on the shore of 
Sardinia. 


Thalassema Cuv. Body cylindrical contractile. Proboscis short, 
with spoon-shaped appendage, or sulcated lacinia, undivided. Two 
shining uncinate setee in the anterior part of the body, behind the 
proboscis. 


*_Body smooth posteriorly. Thalassema GAERTNER. 


Sp. Thalassema Neptuni GAERTIN., PALL., Spicil. Zool. x. Tab. 1. f. 6, Guérin 
Jconogr. Zooph. PL. 6, fig. 2, ForBrs Brit. Starf. p. 259. (Here also seems 
to belong the genus Ochetostoma Levck., Sp. Ochet. erytlvrogrammon, Atlas 
zu der Reise Von Ep. Rurreuu, Neue wirbellose Thiere des rothen Meeres, 
1828, Tab. m. fig. 3, Holoth. eaouari Less. Cent. Zool. and Gur. Jconogr. 
Zooph. PL. 4, fig. 6. 
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* Body armed posteriorly with zones of horny setee. Echiurus 
Cuv. (Wehinurus). 


Sp. Thalassema echiurus, Lumbricus echiurus PALL., Misc. Zool. x. Tab. 1, 
fig. 1—5, Forses, Brit. Starf. p. 263, Guúr. Jconogr. Zooph. Pl. 6, fig.35 
on the coasts of the North Sea ; this species is used by the fishermen for 
bait ; it is flesh-coloured, here and there translucent blue and red; the 
spines are shining and yellow, as far as they project from the body. The 
orange-coloured intestinal canal is long, with many undulations and 
vesicular expansions. There are two long, brown, somewhat tortuous, 
ceecal tubes near the anus, and four white vesicles at the anterior part 
of the body, which belong to the procreative apparatus. The nervous 
system consists of a thread running along the intestinal cavity. The skin 
has much muscularity, so that when wounded it spirts out the contained 
water like a fountain, and then the intestines are forced out. 


xxx Body furnished anteriorly and posteriorly with zones of 
setse ; with belly in the middle plane and in front of the anus 
scutate. (Setee at the sides of the scute; anal tubule conical, 
retractile.) Sternaspis Otto. 


Sp. Thalassema scutatus RANZANI, Sternaspis thalassemoides Orto, Nov. 
Act. Acad. Leop. Carol. Tom. x. Tab. 5o, GUÉRIN Jconogr. Zooph. PL. 6, 
fig. 4 from the Adriatic. Orro took the conical extremity incorrectly for 
the mouth ; see the communication relative to the structure of this animal 
by KROEN in MUELvER’S Archiv. 1842, s. 426. RANZANI, who described it 
before Orto, rightly distinguished the two extremities of the body, and also 
figured the spoon-shaped proboscis, in which it resembles Echiurus. Opuscoli 
scientifice 1, Bologna, 1817, 4to. pp. 112—116, Tab, Iv. É‚ ro, IT 





CLASS V. 
INTESTINAL WORMS (ENTOZOA)'. 


Br Intestinal Worms are understood worms that live in other ani- 
mals, (not necessarily in their viscera). Though not more correctly 
in point of language, they might, perhaps, be better named Internal 
Worms, which would be a literal translation of the word Entozoa. 
This class is by no means natural, for the animals included in it not 
only differ remarkably from each other in external form, but also 
in internal structure. The efforts that have been made hitherto to dis- 
tribute the different orders and families of the Zntozoa amongst the 
different classes of invertebrate animals have not been satisfactory. 
In this, as in so many other attempts to determine the affinities of 
animals, a certain external resemblance has been mistaken for 
correspondenee of internal structure and of type of organisation, by 
which alone true affinities can be established. An unprejudiced 
inquirer will scarcely attach more value to a comparison of Mehino- 
rhynehus with Sipunculus, of Oysticereus with bladder-bearing 
Aecalephs, &c. than to a comparison of bats with birds. Consequently 
we are compelled to retain the class Entozoa, however we acknow- 


hmm 





1 Compare on this class : 

C. A. Ruporeur, Entozoorum sive Vermium intestinalium Historia naturalis, II. 
Tomi, e. tab. een. Amstelsedami, I808— ro, 8vo. 

C. A. Ruporrar, Zntozoorum Synopsis, cui accedunt Mantissa duplex et indices 
locupletissimi, c. tab. mr. een. Berolini, 1819, 8vo. 

Dr. Breuser, Ueber lebende Wirmer im lebenden Menschen. Mit rv. illum. Kupfert. 
Wien, 1819, 4to. 

BReEMSERI Zcones Helminthum. ur. Fascieuli. Vienne, 1823, folio. 

J. CLoQurr, Anatomie des Vers intestinaux Ascaride lombricoide et Echinorynque 
géant. Avec 8 pl. Paris, 1824, 4to. î 

A. Von NoRDMANN, M irographische Beiträge zur Naturgeschichte der wirbellosen 
Thiere. Istes Heft. Mit ro Kupfertaf. Berlin, 1832, 4to. 

F. Dusarpin, Histoire naturelle des Helminthes ou vers intestinaux. Avec 12 pl. 
Paris, 1845, 8vo. 

Other important, more special works of M EHLIS, CREPLIN, Lrvokarr, C. Tu. Vor 
SIEBOLD, will be indicated further forward. See also the article Entozoa of OweN in 
Topp's Cyelopedia 1. PP. HIO—144 (1839). 
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ledge it to be unnatural. Ruporemi, to whose investigation this 
part of Zoology is so greatly indebted, compares the class of the 
intestinal worms to a Fauna, a collection of animals that live in a 
certain region. Their country is the living body of other animals. 
Recent observations have, however, taught us that some species in 
the cycle of their developments, leave their country for a time. Thè 
radial type, which we observed in the former classes, particularly 
in the Polyps and Acalephs, is here wanting. All Zntozoa approxi- 
mate to the elongated form of the articulate worms, although in 
some of them that form, on account of a bladder to which they are 
affixed by their extremity, is not at first sight apparent. Special 
respiratory organs are wanting. Some are entirely without sex, 
and are propagated by gemmation; others are bisexual; in others 
the sexes are distinct. 

We must premise something as to the division of the Mntozoa. 
Ruporpur adopts five principal sections, which had been already 
distinguished by Gorrze and Zeper before his time. The first is 
that of Cystic worms (Cystica from «boris, a bladder). The body is 
compressed or eylindrical, the posterior part of it passing into a 
bladder; sometimes many such entozoa are fixed on one bladder. 
The head has suckers, a circlet of hooks, or four proboscides armed 
with hooks. No genital organs have been discovered; nor any 
intestinal canal. [These have been shewn to be imperfectly deve- 
loped Teenie] The second division contains the Tape-worms 
(Cestoïdea, from keorós, a girdle, a band, efdos, form). They have an 
elongated, compressed or flat body that is mostly jointed. ‘The head 
has suckers; all the individuals are bisexual ; an intestinal canal is 
wanting. The third division is formed by the Suctorial Worms 
(Prematodes, rpnpardòns, perforate). The body is soft, compressed 
or roundish, and provided with one or more suctorial pores. The 
intestinal canal has in general only one opening, and is usually 
branched; it lies in the tissue (parenchyma) of the body, not in a 
free space. The genital organs of both sexes are united in the 
same individual. The fourth division is that of the Thorn-headed 
Worms (Acanthocephala, from äkavda, a thorn, and kepaXí, head) ; 
they have a cylindrical, pouch-shaped body. The sexes are 
distinct; an intestinal canal is wanting. The fifth division ieludes 
those intestinal worms which have an intestinal canal, with both 
mouth and anus, suspended freely in the cavity of the body. The 
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body is eylindrical. The sexes are distinct. They are named Phread- 
worms or Round-worms (Nematoïdea, from vijpa, a thread, and ef8os). 
Cuvier makes a distinct order of this division, that of Zntestinaur 
cavitaires; all the remaining entozoa he unites in a second order 
under the name of Zntestinaus parenchymateux. OweN has denoted 
these two principal divisions of Cuvrer by the names Sterelmintha 
and Celelminthat, In our compressed description of the structure 
of the intestinal worms we shall avail ourselves of the names 
which we have explained. 

In the eystic worms, the tape and thorn-headed worms, there 
is neither mouth nor intestinal canal ; the nutriment is introduced 
by absorption of the skin. In the thorn-headed worms two parts 
are met with by the side of the sheath of the proboscis, usually of 
a flattened form, and very small anteriorly. These parts, called 
Lemnisci, are, according to Ruporrmr, subservient to nutrition. 
They contain, according to the description of Vox SIEBOLD, a finely 
granular parenchyma, and are very vascular. 

In the suctorial worms the intestinal canal commences with 
an esophagus, more or less long, which, at its fore part (pharyne) 
is surrounded by muscular walls. In those that have a sucker at 
the anterior extremity of the body, the oral aperture is situated at 
its bottom. The intestinal canal divides, below the @sophagus, into 
two branches, which have eeecal terminations backwards. In many 
species these branches do not subdivide?; frequently they expand at 
their termination. In other species these principal branches give off 
other branches. This is especially the case in the Lüver-fluke of 
sheep (Distoma hepaticum), where the branches divide to such a de- 
gree that the whole canal has an arborescent appearance. The oral 
aperture performs also the office of anus; at least the Distomes, 
which are taken alive from the liver, and exposed to air or placed 
in water, reject by the mouth, entirely or in part, the brown fluid 
with which the intestinal canal was filled3. The genus Pentastoma 
or Linguatula, differs from all the other suctorial worms in the 





1 Topp's Cyclopedia 11. p. ïrr. 

2 As in Distoma perlatum NORDMANN, /. cit. Tab. ix, Distoma rosaceum, ib. Tab. 
vur, Diplostomata found in the vitreous humour of the eye of the Perch, 5. 
Tab. rr. mr, and in many others. See also MAIJER Beiträge zur Anatonvie der Entozoen. 
Bonn, 184r, 4to. 

3 Comp. EB. Mrrurs Observationes anatomicee de Distomate hepatico et lanceolato. 
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structure of its intestinal canal as well as in other respects. On that 
account CUVIER and Owen have with propriety removed it from this 
division in which Ruporrur placed it. The intestinal canal lies in 
a free cavity of the body, though covered by the coils of the oviduct, 
and ends with a distinct anus. The position and form of the canal 
agrees with the same in the Zlound-worms; only in the cesophagus 
is there some difference, since this tube in the Nematoïdea runs 
from the mouth at the anterior extremity of the body backwards in 
the same plane with the intestinal canal, whilst in Pentastoma it 
ascends obliquely because the mouth is situated on the abdominal 
surface. In the Nematoïdea the oesophagus is muscular, and in 
many species wider at its termination. The intestinal canal that 
succeeds it is straight, and its whole course continues nearly of the 
same width. In Ascaris lwmbricoïdes peduneulated pyriform vesicles 
are found, which adhere to the internal surface of the integument, 
and oeeupy the space between the skin and the intestinal canal. 

A vascular system has been discovered in many entozoa. 
[Amongst the Nematoïdea BLANCHARD has deseribed in Ascaris 
megalocephala CLOQUET two longitudinal vessels lodged in each of 
the lateral canals within the integument, which extend from one 
extremity of the body to the other. At about the depth of one 
third of the cesophagus, the two, supposed to be arteries, leave their 
tubes to form an arch behind the cesophagus; on the arch a small 
ampulla is seen which is supposed to supply the office of a heart. 
The two arteries descend in the tubes throughout the whole length 
of the body, and communicate with the two other longitudinal 
vessels supposed to be veins? In the teenga the longitudinal canals, 
four or six in number, communicate by transverse branches, and 
open in the last joint into a pulsatile vesicle, which expels their 
contents in drops at intervals. In the suctorial worms the fine 
vascular network, hitherto considered to be a circulating system, 
has been shewn by VAN BENEDEN to be an appendage of the 
tubular system, which terminates in a vesicle that opens externally 
by a foramen caudale. The apparatus in the last two families of 





1 See OWEN P'ransact. Zool. Soc, 1. 1835, PL. 4r, fig. 12; Dimsine Ann. des Wiener 
Museums, 1. 1836, Tab. 11. fig. 2 ; comp. Tab. 1. fig. 20, of Pentastoma proboscideum. 

2 BLANCHARD Ann. des Sc, nat. 3e Série, Zool, Vol. xr. pp. 146, 147, and Cuvier 
R. Anim, Edit. illus. Zooph. Pl. 26, fig. rc. 
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worms appears to be similar, and for the purpose of secretion; a 
renal secretion, as VAN BENEDEN supposes*.] In the thorn-headed 
worms there are two lateral canals situated beneath the skin that 
run the whole length of the body. 

We have already remarked that special respiratory organs are 
wanting. So far as any action occurs between the air of the 
medium in which these animals live and their nutrient fluid, it must 
be effeeted by means of the skin. But Entozoa live, for the most 
part, in situations where the atmosphere exists in a condition very 
impure and unfit for respiration ; or where no air at all can enter, 
as in the liver, brain, kidney, &c. It is therefore probable that 
they derive from the fluids absorbed from the animals in which they 
live, the quantity of oxygen necessary for their life, and that they 
experience the influence of this gas only mediately through the 
animals in which they live ?. 

With respect to propagation: no genital organs, as noticed 
above, have been detected in Cystic worms. What many writers 
have described as eggs in these worms are calcarcous corpuscles 
beneath the skin, which also oceur in Tape-worms. Their multi- 
plication is effected by gemmation. In Cenurus there arise on the 
bladder on which the worm, or that extremity of it that bears 
the head, is seated, little buds which again develop other buds; in 
Echinococcus new bladders are formed within the parent bladder, 
like cells within cells, in which young Zehinocoeei are developed 
that continue hanging by a thread for a time, after the containing 
envelope is ruptured, and then fall into the cavity of the parent 
bladder?®. Im Oysticercus the mode of propagation is yet unknown. 
In Prematoda there is found on the abdominal surface, generally 
nearer to the anterior than the posterior extremity, an opening 
common to the organs of both sexes. From this a penis, usually 
named Cirrust, can be evolved; near this part the vagina opens. 





1 VAN BENEDEN Zeltre relative à U-Hist. des vers cestoïdes, Ann. des Sc, nat. ze Série, 
Zool. Vol. xvm. pp. 21—30. 

2 Comp. on the respiration of intestinal worms, Ruporpar Mist, nat. Entozoor., IE 
PP- 239—244, and CroQqurr Anat. des vers intestins, pp. 42—44. 

3 MUerLvLeEr in the Jakwesbericht for 1835, Archiv. s. cvir. CV; V. SreBoLD in 
BurpacH’s Physiol. zte Auflage m1. s. 18 3—185. 
__f See the fig. of Distoma hepaticum in Meurs, figs. 8, 9, 11. In fig. 8 is seen 
near the cirrus the opening of the vagina, through which a bristle has been passed to 
distinguish it. 
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The testes have mostly a rounded form ; in Amphistoma subtrique- 
trum and giganteum, they are finger-shaped and branched!. From 
these testes, usually two in number, efferent vessels proceed to a 
seminal vesicle lying at the base of the penis in the Cirrus-sac 
(receptaculum Penis); from which a canal arises that runs to the penis. 
But besides this, one of the testes gives still a third was deferens to 
a seminal vesicle lying further behind (wesicula seminalis interior), 
and from which arises a short tube connected with the oviduct?. 
Here self-impregnation may be effected: in which case the second 
vesicula seminalis and the external genital organs are difficult of 
explanation: unless we suppose that both self-impregnation and 
copulation are possible. In the female organs of the suctorial worms 
we would direct particular attention to that remarkable arrangement 
by which, according to V. SteBorp, the yolk and the germ (wesicu/a 
germinativa) are not produced in the same organ :—that here we 
must consequently, instead of ovary, distinguish a germ-stock and a 
yolk-stock. The lateral parts, usually dendritie or botruoïdal, which 
‚ were formerly believed to be ovaries, are the yolk-stocks: the germ- 
stock is placed in the middle of the body, and has a roundish form. 
In the Tupe-worms the two sexes are also united: and V. SreBOLD 
suspects that in this case, also, the germ and yolk-stocks are dis- 
tinct organs. In the jointed Tape-worms (Ztenda, Bothriocephalus) 
the sexual organs are situated in every joint, only the anterior more 
recent joints do not yet indicate them, because they become more 
perfectly developed in proportion as the joints are more posterior. 
These animals, therefore, during their growth present us with a 
successive repetition of the same organisation. Some authors think 
that every individual joint is to be considered as a suctorial worm, 
and the Tape-worm as a compound suctorial worm. ‘The sexual 
openings are situated in every joint, either on the edge or in the 
middle. In Bothriocephalus latus, for instance, on the abdominal 
surface of the body there is a fold of skin in the middle of each 








1 _Amphistoma triquetrum, BoJANus Isis, 1821, transferred to SoHMALZz Tabul, 
Anatomiam Entozoor. illustr. Dresdee, 1831, Tab. vir. figs. 7—9 ; Amphistoma gigan- 
teum, DrnsinNe in Wiener Annalen 1. Tab. XXII figs. 9, 14, 15: 

2 V. SrrBorp found this arrangement in many species of Distoma, and suspects that 
it occurs in all. See BurMrISTER on Distoma globiporum in Wieem. Archiv. 1. 1835, 
s. 187; V. Sisoup, ibid. m1. 1836, s. 217, Tab. vr, and in MurLvLER's Archiv. 1836, 
8. 235— 237, Distoma nodulosum, Alon Geri 
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joint, yet nearer the anterior edge, with two openings : through the 
anterior and larger the penis is evolved; the posterior smaller 
is the female sexual opening: round both of them are minute 
white points which Escurrcur! concluded, under high powers of 
the microscope, to be follicles (mucous crypts of the skin). The 
eggs of Bothriocephalus have a hard shell, as in the Distomes, of a 
brown or brownish-yellow colour, and seem like them to spring 
open with a sort of hood. In the thorn-headed and round-worms 
the sexes are distinct, and may be often recognised externally 
by their different form and size. In the thorn-headed worms the 
sexual organs fill the greater part of the cavity of the body. From 
the sheath that surrounds the proboscis there runs backward in the 
axis of the body a band-like structure, which has been erroneously 
supposed to be a canal, but which is for the support of the organs 
that prepare the germ or the seed (ligamentum suspensorium) ; VON 
SIEBOLD supposes that even the ovaries are developed in this organ. 
These ovaries are found free in the abdominal cavity, as masses of 
oblong-round eggs: the eggs become detached as they advance in 
development. The muscular oviduct terminates in a very small 
opening, scarcely visible at the posterior part of the body : it has at 
its anterior extremity an infundibular expansion which alternately 
widens and contracts, and takes up the eggs that were floating freely 
in the cavity of the body and moves them onwards* to the oviduct. 
This arrangement, in virtue of which the oviduct opens freely into 
the cavity of the abdomen and is not an immediate continuation of 
the ovary, is found in most vertebrates, with the exception of the 
osseous Fishes, but has not hitherto been observed in invertebrates 
except in Lehtnorhynchus. In male thorn-headed worms there are 
usually two testes lying one behind the other. The penis lies in a 
sac having a conical appendage that can be everted from the body 
in the form of a little bell. 
Amongst the Thread-worms the males are less frequent than the 
females: they are smaller and more slender, and may frequently be 





1 See Bsonrrour Anatomisch-physiologische Untersuchungen ueber die Bothrio- 
cephalen; Act. Acad. Cas. Leop. Carol. Nat. Curios. Vol. xrx. Supplem. 11. 1840. 

2 Von SteBorp in Burpacm’s Physiologie, 1. s. 197. See a figure in Burow 
Echinorhynchi strumosi Anatome. Diss. Zootom. Regiomonti, 1836, Svo. fig. 19. fig. 6; 
comp. DuJARDIN op. cit. p. 494, PL. vir. te Ds, (Behinorhynechus anthuris, a species 
from the freshwater Salamander). 


170 CLASS V. 


recognised by their curved extremity or by the sexual organ exter- 
nally visible ; this penis is in most species double, in Zricocephalus 
and Prichosoma single. The organ which prepares the germ or 
seed has the form of a slender convoluted canal. It is single in the 
males: in the females, with few exceptions, it is double. These 
canals are of great length: according to Croquet, in the male 
Ascaris lumbricoïdes when quite unravelled it measures from 24—8 
feet, and in the female each of them measures 4—5 feet. The dif- 
ferent divisions of the canal may be considered to be ovary or testis, 
and was deferens or oviduct with wterus. The terminal portion in 
the female is distinguished as uterus by its greater circumference 
and its vigorous peristaltie motion. A very wide, longish sac- 
shaped structure at the termination of the canal in the male is to be 
considered as vesteula seminalis. The external sexual opening is, in 
the male, always situated at the posterior extremity of the body ; 
in the female ordinarily further forward, and in some species in the 
middle, or towards the anterior extremity!. Non-sexual Nematoïds 
are met with’; CREPLIN gives it as a general rule that a Nematoïd 
living in a perfectly closed cyst,‚ or shut up on every side by a mem- 
brane, never has sexual organs. It has been suspected that these 
species are in an incomplete state, and can attain their perfect deve- 
lopment only in other localities®, 

We here approach what, until very recently, was one of the 
most obscure problems in the economy of the Entozoa: and 
Mrrescrer was fully justified in his remark that many of the 
observations relating to their development are riddles of Natural 
History*. [With respect to the suctorial worms our information is 
in faet only fragmentary : yet since the observations refer to very 
different periods of their development in different Trematodes, we 
are able from analogy to collect a tolerably connected history of the 
whole process in any one of the class.] It is well known that the 





1 In Ascaris lwmbricoïdes, these parts are figured in the work of CLOQUET already 
cited, Pl. 1. figs. 8—ro, Pl. rv. 

2 Von SreBorp, Wimem. Archiv f. Natwrgesch. TV. 1. 1838, s. 302—312 ; CREPLIN, 
ibid. s. 273. 

$ MriescHeR, however, has observed ovaries in Milaria Piscium. WIEGMANN'S 
Archiv. 1841, 11. s. zor. 

4 F, MiesoneR Beschreibung und Untersuchung des Monostoma bijugum. Basel, 
1838, 4to. 8. 24. 
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Danish zoologist Mueruer classed amongst his Infusories minute 
worms with tails, to which he gave the generie name of Oercaria. 
The accurate observations of Nrrzscr taught us to define the genus 
more completely, and supplied a lively picture of the form and 
movements of a worm that to the naked eye seems like a moving 
point!. He compared these animals to Distomes that have had a 
tail-like appendage attached to them, and their motions to those of 
a Vibrior each of these structures, the body and the tail, had a 
separate motion : when the body moved on by ereeping and sucking 
the tail was at rest; and, conversely, when the tail undulated rapidly 
it forced along with it the body, which seemed now to have no 
independent motion of its own. _Nrraser further saw that Oercarie 
cast their tail, and observed in Oercaria ephemera that it fixes 
itself, covers itself with a shell that presently hardens, and thus 
becomes, as it were, a pupa. Such pupee remain unchanged for 
months: what was to succeed remained unknown. Afterwards 
similar observations were made by others, particularly by Von 
STEBOLD. _STEENSTRUP? shewed that the pupe change into Di- 
stomes after the lapse of several months. Cercarie live as parasites 
within the bodies of different Molluscs, as Lymneeus and Planorbis. 
But this does not terminate the surprising series of these changes. 
Cercariae, the larvae of Distomes, do not arise immediately from the 
eggs of these last. Within the above-named Molluses, and in some 
others, little bags of an oblong form (germ-pouches) are found, in 
which a peculiar organisation and motion may sometimes be traced, 
but which in other species are motionless, and contain Oercarie In 
a more or less advanced state of development. Considered as para- 
sites of the germ-pouches, these have been named parasites of the 
second order: yet they are not parasites, but the progeny of these 
vermiform germ-pouches®. How these last originate from the young 
of Distomgs has not been absolutely ascertained. The young animals, 





1 C. L. Nrrzsor Beitrag zur Infusorienkunde, Halle, 1817, 8vo. 

* STEENSTRUP Alternation of Generation. Translated by Busk for Ray Soc. 

3 BoJaNus, who discovered such vermiform germ-sacs of a yellow colour in Zim- 
meus stagnalis, named them King’s yellow worms; Isis, 1818, s. 729. The celebrated 
V. Barr published many similar observations in Nov, Act. Ces. L. C. Nat. Cur. 
Vol. zm. P. 2, pp. 603—659, Taf. xxxr.; as also the far-famed investigator of the 
lower animal forms V. Stesorn in Burpacm's Ph ysiol, 2'° Ausgabe, s. 186, &c. 
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that proceed from eggs of Distomes, move rapidly by means of 
cilia with which their body is covered like that of many Infusories. 
In such a young animal Von SrrBLop saw in Monostoma mutabile 
a parasite lodged which agreed in form with that of the germ-pouch 
of Cercaria echinata. [He concludes that the germ-pouch is thus 
shewn to be the descendant of a Trematode. The Monostoma muta- 
bile is a parasite of water-birds and lives in cavities of their body 
which communicate with the external world. If a Monostoma mut. 
has produced an embryo, this can readily escape from the abode of 
its parent into the water, and may by means of its cilia find in- 
stinctively the animal suited to supply a fit residence for the further 
development of the germ-sac which it contains. It may pass into 
the interior of that animal by some one of the natural openings. 
Having now fulfilled its office of a living envelope to the germ- 
pouch, the ciliated embryo will die, and the germ-pouch seeks by 
perforation that situation within the body of its host which is suited 
to its further growth, and to the supply of due nutriment for the 
Cercaria-brood which it contains. The greater number of suctorial 
worms are, when they have gained their sexual organs, parasites of 
the higher vertebrates. How then can Cercaria effect an entrance 
into the body of such vertebrates as never come near the waters in 
which they live? Von SieBoLD has given a probable answer to 
this enigma. He very commonly found in the aquatic larve of 
Ephemeride, Phryganidee, Libellulide, &e., as well as in the perfect 
insects, encysted Cercarice which had divested themselves of their 
tail, and which in fact were larval trematodes. In order to effect a 
passive migration into the vertebrate in which their development is 
to be completed, they must wait until their temporary host is 
swallowed by some insectivorous land bird or mammal’.| Though 
there still remains an ample field for conjecture and fancy, thus 
much may be concluded from the observations hitherto made, that 
in these animals (as in Medusee, vid. pp. 100, 101) a succession of 
alternate generations occurs: that the first series does not resemble 
the parent, but that from it young ones proceed which return to the 
original form. ‘The germ-pouches constitute the first series, the 
nurses (nutrices) ; they are the starting-point of animals to be born as 





1 Comp. Von SreBorD Die Band u. Blasen-würmer, Leipsig, 8vo. 1854, pp. 21—31. 
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larve, Cercarde, from the larval state to be changed into pupee, and 
from this finally to become Distomes!. 

Besides these changes of Distomes, of which the entire series, in 
its chief features at least, has been investigated, there are others 
relating to Plende which [until lately] were only observed frag- 
mentarily, Such was that of LrBLOND, who found in the peritoneum 
of Muraena conger a worm enclosed in a cyst and containing a 
young Tetrarhynchus. He described this larva of Tetrarhynchus as a 
species of Amphistoma and the Tetrarhynchus as its parasite®. Mirs- 
CHER also made similar observations. Sometimes the successions of 
development appear to be possible only on change of abode. The 
simple Zigule of fishes are found, according to Ruporrur, in birds 
that feed on fishes in their more perfect form and furnished with 
developed sexual organs: the worms of the [supposed] genus 
Scolex, that live in Pleuronecte, are probably changed in the bodies 
of Rays and Sharks into Bothriocephali, and the Bothriocephalus 
solidus, that lives in Gasterosteus pungitius, is changed, according to 
ABILDGARD?® and CREPLIN, into the Bothriocephalus nodosus of water- 
birds (Mergus, Colymbus, &c.), which feed on that fish. That worms 
should thus continue to live in other animals becomes less surprising 
when we consider their tenaciousness of life; Zigule have been 
found alive in under-cooked fish; RuporPur found individuals of 
Ascaris speculigera stiff and hard in the gullet and stomach of a 
Cormorant that had been kept for eleven days in spirit of wine 
which returned to life in warm water: and Mrram saw individuals 
of Ascaris acus from the Pike dry and sticking to a board revived 
by water, and in some instances moving a part which had 1m bi bed 
the fluid whilst the rest continued shrivelled up and adhering im- 
moveably to the board“, 

These observations prove, by the way, that it is not necessary 
to have recourse to equivocal generation in all cases of Entozoa 
where their existence appears to be inexplicable by the ordinary 
mode of propagation. 

(Tape-worms attain their full development and mature sexual 


en 


1 See STEENSTRUP Alternation of Generation. 

3 Ann. des Sc. nat. sec. Série. Tom. VL. Zool. pp. 289—295, pl. 16, f. Is. 
3 Ruporeur Zntozoor. Hist. Nat. u. P. u. pp. Óo, Ór. 

*_WIEGMANN’S Archiv f. Naturgesch. 1840, 1. s. 35—37. 
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organs only in the intestinal canal of vertebrate animals: when 
found in other viscera of these animals, or in the interior of inferior 
creatures, they are always immature. The ova, however, of Tape- 
worms are never developed in the intestine of the animals which 
harbour the parent worm: still the embryo is so far advanced within 
the ovum contained in mature joints when discharged from the 
intestine that its form may be distinguished. In all instances the 
armature of the embryo is the same, however different it may be in 
the heads of fully developed worms of different species. Thus the 
embryos of Twenia and of Bothriocephalus have both of them six 
hooklets, though the head of a developed Teenia is armed with a 
coronet of numerous hooklets and that of Bothriocephalus is unarmed. 
These six hooklets are not all of the same form: the pair in the 
middle are not curved at the extremity like the others, they are 
straight, very finely pointed, thinner throughout and also longer 
than the other four, which are also disposed in pairs. The middle 
pair are for penetrating soft tissues, and the rest for helping the 
embryo forward when it has once penetrated them. STEIN! saw 
these embryos free within the intestinal canal of larvee of Tenebrio 
molitor and encysted on the outside of the canal, and justly con- 
eluded that the latter had perforated the canal from the interior, 
having entered by the mouth. The future tape-worm does not 
appear to arise from the embryo by metamorphosis, but to be formed 
within it by gemmation, whilst the six teeth of the embryo are 
rejected when they have performed their office and are found 
dispersed on its outer surface. A bud is seen within the embryo, 
which gradually assumes the special form of the head and neck of 
the future Tape-worm. As the development proceeds the head and 
neck would be permanently enclosed within the embryo in which it 
is being formed, were it not that at the same time a canal from the 
exterior is formed around them, so far as to allow the head and 
neck to be produced when the larva is freed from its eyst. It is 
then found that the neck of the larva is continuous with the body 
of the embryo, which forms a vesicle at its extremity. To this larva 
of a Teenia the name of Scolex, proposed by VAN BENEDEN, is now 
appropriated by the common consent of Helminthologists. If now 





1 STEIN, in SreBOLD and Korruikemr’s Zeitschr. f. wissenschaft. Zool. tv. 1833, 
8. 4077. 
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the Scolex can gain a passive migration into the intestinal canal of 
an animal suitable for its development, that development will 
proceed; the vesicle will be cast off: joints will be formed suc- 
cessively beneath the neck, and in these joints the genital organs 
will be developed, the joints first formed, or nearest the posterior 
extremity of the body, being the first to become mature. Thus the 
Scolex is changed into a Tape-worm. Many naturalists now con- 
sider the Teenie to be compound animals, (which indeed was the 
opinion long ago of VArisNierr and Courer and afterwards of 
BruMeNBacH,) colonies, like certain Polyps: the head and neck 
corresponding to the Polyp-stock, and the joints, under the name of 
Proglottis, to the single Polyps. By such observations as these 
Vor Sregorp has been enabled to interpret justly those of LEBLOND 
and Mrescuer alluded to above. The Amphistoma of LieBLOND 
was the embryo of the Tape-worm, now the receptaculum Scolecis, 
the Tetrarhynchus the Scoles of a Rhyncobothrius. When the 
minuteness of these embryos is considered (they are not more in 
volume than the blood-dise of the frog) it is not difficult, as VAN 
BENEDEN! says, to comprehend that they may perforate the walls of 
the intestine to encyst themselves beneath the peritoneum, or to 
penetrate the vessels and distribute themselves with the blood in 
different viscera of the body, not excepting the brain itself, or the 
humours of the eye. Dr HAUBNER of Dresden caused six young 
lambs to swallow the living and mature joints of Twenia serrata. 
They all died of the peculiar vertiginous disease produced by 
Caenurus cerebralis. The Ceenurus vesieles were found in the brain, 
and the heart, lungs, and voluntary muscles abounded with encysted 
broods of Teenia®. It would seem from this that the different forms 
of Oeenurus and Oysticereus assumed by the larva depend upon the 
loeality oeeupied by the embryos, and the quantity and nature of 
the nutriment which they obtain there. And this conclusion is 
confirmed by the previous and converse experiments of Von Sir- 
BOLD. On causing young dogs to swallow Oystic. pisiformis from 
the liver of the hare, Cúst. tenuicolles from the mesentery of the 
sheep, Cist. cellulosa from the muscles of the swine, Oenurus cere- 
bralis from the brain of the sheep, the same form of Teenda, viz. 





1 VAN BENEDEN Ann. des Sc. natur, Série ur Zoolog. Vol. xx. PP. 320, 321. 
2 Von Sresorp Band u. Blasen-würmer, 8vo. Leipsig, 1854, p. ro6. 
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Teenia serrata, which in its developed state resides in the small 
intestine of the dog, was found in all cases. The experiments were 
performed so frequently, and with such precautions as to render the 
results incontestable*,. The cyst is a secretion of the infested animal, 
and derives its blood-vessels from it. 

There is reason to conclude that a nervous system exists in 
most Entozoa. Im Bothriocephalus BLANCHARD describes a small 
ganglion on each side of the head (probably connected by a trans- 
verse band), which sends a fine thread forwards and backwards; but 
he was not able to deteet the distribution of these?] No nerves 
have been discovered in the incomplete cystic forms. In Distomes, 
and various other suctorial worms, two small ganglia have been 
seen near the mouth, which are united by a transverse band that 
runs over the cesophagus. From these two threads arise that have 
a parallel course through the body, become finer backwards, and 
give off some lateral branches? Im the thorn-headed worms there 
is, according to the investigations of VoN SieBorp, in different 
species of Wehinorhynchus, a nervous mass at the base of the pro- 
boscis, from whence threads radiate in all directions, whose course 
is not easy to follow. Im Pentastoma a large nervous ganglion lies 
beneath the cesophagus, from which a nervous ring arises that runs 
transversely above the cesophagus; small branches go from the 
ganglion to the muscles of the mouth and the surrounding parts, 
and two threads proceed longitudinally, one on each side, back- 
wards, giving off fine branches, and, at last, losing themselves in 
the muscular tissue t. In Strongylus gigas the nervous system forms 
a flattened ring round the commencement of the cesophagus, and a 
string running backwards in the middle of the abdominal surface, 
which ends in a ganglion close by the anus. Hrom the string arise 
at short and nearly equal distances transverse nervous threads. 
Special organs of sense are not found in the intestinal worms, with 





1 See Band u. Blasen-w. 8. 80—05. 

2 BLANCHARD Ann. des Sc. nat. 3e Série, Zool. Vol. xr. pp. 113, 114, CUVIER 
edit. illus. Zooph. pl. 26. fig. 1d. 

3 Meuris Observat. anat. de Distomate ; DiesiNG in Amphistoma giganteum, Wiener 
Annalen 1. p. 146, Tab. xx. fig. 16, &c. 

4 OweN Transact. of the Zool. Soc. 1. pl. 4r. fig. 13; Topp Cyclop. 1.1. p. 130, 
fig. 78 in Pentastoma teenioïdes; Dirsing Wiener Annal. IL. Tab. zr. figs. 7, 19, in 
Pentast. proboscideum. 
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the exception of those of touch about the mouth in certain thread 
and suctorial worms, such as threads, papillee, or tentacles, which 
can be extended by eversion. 

A special muscular System is usually present, but the muscular 
fibres are not always united into bundles to form distinct muscles. 
In the suctorial worms the muscular fibres in their entire course are 
completely united and interwoven with the rest of the mass of the 
bodyt, In the tape-worms fibres are visible beneath the skin 
running longitudinally. In the thread and thornheaded-worms two 
layers of muscular fibres may be distinguished beneath tho skin, 
the one longitudinal, the other transverse. The proboscis of. Echi- 
norhynchus has special muscles for its inversion and production. 

The Trematodes make use of their suckers, especially the pos- 
terior, for fixing themselves. Other intestinal worms have spines 
or hooks for that purpose, which are movable, and often possess 
considerable hardness. It is probable that these hooks cause by 
their irritation an increased afilux of fluids, whereby the nutrition 
of the worm within the animal that harbours it is facilitated. 

Entozoa are inhabitants of very different classes of animals; the 
most numerous are the species which occur in birds and fishes. 
Amongst the tape-worms especially are genera, which are found 
exclusively or prineipally in fishes ; nearly all the species of the 
genus Bothrioeephalus occur in fishes; of Tenia, on the other 
hand, more than half the numerous species oecur in birds, very 
many in mammals, in fishes very few. Of the genera Distoma and 
Eehinorhynchus so rich in species, by far the most of these are found 
in fishes and birds. The genus Cysticereus appears to occur almost 
exclusively in mammals, as also Behinococeus and Ceenurus. Of 
the genus Ascarús all the classes of Vertebrates have many species; 
of Strongylus especially the mammals. The four genera, Distoma, 
Tania, Ascaris and Echinorhynehus, contain the greatest number of 
the known species of intestinal worms, especially the three first. 
Entozoa live in all parts of the body, but mostly on mucous mem- 
branes, in the intestinal canal and the lungs. Even in the heart 
and the blood-vessels some species occur. 





1 See Dresing, op. cit. Tab. xxr. figs. 4—S8 in Amphistoma giganteum. 
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ARRANGEMENT OF ENTOZOA. 


CLASS V, 
ENTOZOA. 


ANIMALS mostly elongate, without peculiar organs of respira- 
tion, parasitie, occurring in various internal parts of other living 
animals, sometimes destitute of nervous system, or having a nervous 
ring surrounding the mouth and a single ventral or double lateral 
cord. 


ORDER Ll. Sterelmintha s. Parenchymatosa. 


Intestinal canal wanting in some, vascular in others, surrounded 
by the parenchyme of the body. 


Family 1. Cestoïdea. Body elongate, depressed, soft, conti- 
nuous or articulate. Mouth none; head usually furnished with 
fossettes or suctorial oscules. All the individuals hermaphrodite. 


Caryophylleeus Gamer, Caryophyllus Brocm. Body continuous 
(not divided into segments), depressed, with head dilate, lobate or 
laciniate, mutable. 

Sp. Caryoph. mutabilis Rup., Entozoor. Hist. nat. Tab, vrm. figs. 16—18, 
BREMSER, Zcon. Helminth. Tab. xr. figs. 1—8 ; this species lives in fresh- 
water fishes (Cyprinus, Cobitis). Caryophylleus is distinguished from the 
rest of the tape-worms by the occurrence of the genital organs only once, 


whilst in the rest, on the contrary, they occur repeatedly behind each other 
in the length of the body. 


Ligula Broen. Body continuous, depressed, extremely long, 
in the imperfect state with neither head nor genitals eonspicuous, 
with a median or two lateral furrows running lengthwise; in the 
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developed state with head furnished on both sides with an ex- 
tremely simple fossette, and with single or double rows of ovaries. 


Sp. Zigula simplicissima BREMS, Zcon. Helminth. Tab. xm. FEE 
different species of fresh-water fishes in the abdominal cavity (Fasciola 
intestinalis L., Der Riemenwürm, Fischrieme, Strap-worm. It is difficult 
in this state to distinguish the species : in Cyprinus carassius, CREPLIN 
found a species with two longitudinal streaks, Zigula digramma. The 
Ligule met with in birds have one row or two of genital organs: Zigula 
uniserialis Rup., Zntozoor. Hist. nat. Tab. rx. fig. r. [Im fact Zig. simpli- 
cissima of fishes is the undeveloped state of Zig. sparsa or Lig. serialis of 
water-fowls, Von SieBorp Band u. Blasen-wiürmer, s. 4r.] 


Bothriocephalus Run. Body elongate, depressed, articulate. 
Head somewhat tumid, oval or sub-quadrangular, with two or four 
opposite bothria or fossettes. 


Comp. F. S. Levokarr, Zoologische Bruchstücke 1. Helmstadt, 1819, 
4to. mit 2 Kupfert. D.F. Escuricur Anatomisch-physiolog. Untersuch- 
ungen über die Bothriocephalen, mit 3 Kupfer. 1840, 4to. (a reprint from 
the Act. Leop. Carol. Vol. xrx. Supplem.) 

Sp. Bothriocephalus latus (Feenia lata of Authors). BREMSER Ucb. leb. 
Würmer, Tab, 1. f. 1—r2, the broad Tape-worm; this species lives in the 
small intestines of man, and attains sometimes a length of twenty feet ; it 
is especially met with in Russia and Switzerland, in Germany and Holland 
less frequently. Comp. below, on Zrenia solium. 


Bothriocephal. punctatus Rup., Levokarr, Zool, Bruchstücke 1. Tab. r. 
£. 16, Tab. 1. fig. 40, Escur. 1.1, Tab. mr. figs. I8—28 ; in the Turbot and 
other species of Plewronectes, and in other marine fishes, especially in 
Cottus scorpio. The several joints are multiplied by transverse partition, 
just as a multiplication of individuals takes place in Nais by growth. The 
transverse partition commences before the genital organs are developed. 
The young animals consist of a head and a small number only of joints. 
Probably each animal performs annually a determinate circuit of develop- 
ment. When it has cast off its joints mature and full of eggs in the 
summer or autumn, new joints begin to grow ; in winter no eggs are found, 
and even occasionally in large individuals no developed genitals. Probably 
a similar renewal of the animal occurs also in Bothriocephalus latus (and in 
Teenia), when the new joints are developed in the part that succeeds the 
head, the so-called neck, which becomes marked off in joints. In this 
way may be explained what Escarrerr observed in a sufferer from Botkhr. 
latus, that amongst the pieces cast off, the subsequent piece did not fit on 
to that which had preceded, but on the contrary was similar to it ; narrower 
and more imperfect joints had in the meantime been developed into broader. 


Sub-gen. Schistocephalus Creer. Head triangular, obtuse, bifid at 
the extremity. 


Sp. Schistocephalus dimorpluus, Bothriocephalus solidus, Teenia gasterostei 
ABILDGARD, Skrivter of naturh. Selskabet r. 1790, Tab. v. fig. r, BREMsER, 
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Icon. Helm. Tab. xm. f. ro, 11 ; LruoKART, 1.1, Tab. mr. fig. 27, (in the abdomi- 
nal cavity (not in, but on the outside of the intestinal canal) in Gasterosteus. 
In water-fowls this worm changes its form and is then named Botkrioceph. 
nodosus: [its joints and genital organs become gradually developed in the 
intestinal canal of its new host, which had swallowed and digested the 
gasterosteus. See Von SreBoLp, Band u. Blasen-wirmer, s. 40. ] 


Sub-gen. F'ricenophorus Rup. Joints sub-indistinct ; head bila- 
biate, armed on both sides with two tricuspid hooks (rpíauva, tridens). 
See figures in Lweuck. 1.1. Tab. m. f. 34—86, BREMSER Zcon. Helm. 
Tab. xr. f. 4—16. 


Note —Genus Scolez Morur. appears to be founded on imperfect 
species of Bothriocephali. The body is depressed, continuous as 
in Zigula. The head supplied with four fossettes. It is found in 
marine fishes, especially of the genus Plewronectes. 


Tenia L. (exclusive of many species). Body elongate, de- 


pressed, articulate. Head with four suctorial oscules, and mostly 
with a rostellum median, imperforate, retractile, armed most fre- 
quently with a coronet of hooklets, especially in the young state. 


Sp. Tenia solium L. (in part), BREMSER, Ueb. leb. Würm. Tab. mr. f. 1—14, 


GUER., Zeonogr., Zooph. PI. ra, f. 2, Der Kurbiswürm, der Kettenwürm, 
Ver solitaire, le Taenia à longs anneaux. It is a mistake, that in the same 
person only one worm of this species is invariably to be met with, as the 
French name wer solitaire indicates. This species lives in the small 
intestine, and is in Holland, Germany, and England, the ordinary and 
perhaps the only species of this family which occurs in the human body. 
Only very few cases are known where a person had both a Zenda solium 
and a Bothriocephalus latus*. These two tape-worms are distinguished not 
by the head alone, but also by the greater or less breadth of the body. In 
Teenia solium the middlemost joints are longer than they are broad ; 
in Bothriocephalus latus the joints throughout the entire body have more 
breadth than length, and in the middle of each joint are two apertures of 
which the anterior is the larger and more readily perceptible ; from it the 
penis occasionally hangs everted ; in Penia solium the apertures are at the 
edge of the joints and alternate irregularly, #.e. they are situated sometimes 
on the left, sometimes on the right side, without determinate order of 
succession (foramina marginalia vagò alterna). Since these worms are 
often rejected in fragments alone, the knowledge of these characters is for 
the Physician not without interest. 





1 _A case of this kind, the only one known to him, is given by Rupoupmr Grundriss 
der Physiol. 11. 2, s. 239, and another by W. Vrom, Bijdragen tot de natwurk. 
Wetensch. 111. 1828. Boekbeschouwing, bl. 292. 
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For the arrangement of the numerous species of this genus, Ruporrar 
availed himself also of the character of the hooklets on the head, and 
distinguished (nermes and armate. But since this character is inconstant, 
and many of the inermes of RupoLPur have hooklets in the younger period 
of their life, it cannot be recommended for this purpose. Among the 
species occurring in our domestic animals Zeenia plicata Rup., Tonda 
magna ABILDG., Zool, dan. Tab. rro, fig. 1, BREMSER, Zcon. Helm. Tab. xv. 
fig. 1, deserves to be recorded for the great size of its tetragonal head, which 
Surpasses that of all other species. It lives in the small intestine of the 
horse. 


Dithrydium Rup. Uncertain genus. Comp. Ruporpur Zntozoor. 
Synops. p. 559, VALENCIENNES Ann. des Sc. nat. 3e Série, 11. Zool. 
1844, p. 248, [Von Sregorp, ibid. Vol. xv. p. 201, says it is a larval 
form of a Zeenia without joints and sexual organs. ] 


[Ruporeurs first family of Zntozoa is not included in the 
systematic arrangement of the Class in this edition of the Hand- 
book, because it has been satisfactorily proved by Von SrrBorp, 
VAN BENEDEN, DusArpin, BLANCHARD, &c., that it consists of 
larval forms of Teenie, usually encysted in situations unfitted for 
their further development, and in which they become distended 
with fluid. But from the great interest that attaches to them on 
account of their occurrence in the human body as well as in that of 
other vertebrates, we subjoin the description of them, with a 
reference to the literature contained in the 2nd Edit. of VAN DER 
HorvenN’s Handboot..] 


Cystica. Body depressed or roundish, terminating posteriorly in 
a vesicle full of fluid and proper to individual entozoa, or common to 
several. Sexual and digestive organs none. Head furnished with 
a coronet of hooklets and four suctorial oscules, 


% 
Comp. on eystie worms, Ap. Tsonupr, Die Blasen-würmer. Ein mono- 
graphischer Versuch. Freiburg im Breisgau, 1837, 4to. mit 2 Kupfert. 


Echtnocoeeus Rup. Vesicle either single or enelosed in an ex- 
ternal capsule formed by the organ in which it is contained. On 
the interior surface are set many entozoa, extremely minute, resem- 
bling a grain of sand, with body obovate. 


Worms in this state have been ordinarily named A ydatids, a name 
which has also been extended to the rest of the eystie worms 
indiseriminately, as well as to serous vesicles, the consequence 
of a morbid nutrition, that contain no intestinal worms. LAENNEC 


* ha n nn 
182 CLASS V. 


named these pathological products and Zekhinoeoceus also Acéphalo- 
cystes. 


True echinococci propagate themselves by means of cells or vesicles 
within the parent vesicle. This last consists of several concentric, 
thin, albuminous layers; see Von Sregoup’s figure in Voeren Jeon. 
Histologie pathologicee, Tab. xm. fig. 11. Frequently the worms die 
in the living body and the vesicles are changed into a gelatinous, 
yellow-green mass. 

Comp. ReNprorrr de Hydatidibus in corpore hwmano, presertim in 
cerebro repertis, Berolini, 1822, 8vo.; KunN Recherches sur les Acéphalo- 
cystes, Mém. de la Soc, d' Hist. nat. de Strasbourg, 1. 2, (1833) ; also trans- 
ferred to the Ann. des Sc. nat. Tom. XXIX. pp. 273-300. (The Author 
distinguishes Acephalocystis endogena and A. evogena; some Echinococci 
appeared to multiply themselves by forming new vesicles on the outside of 
the parent vesicles ; such vesicles, he says, occur, especially in the sheep, in 

> the lungs and liver ; Von SrrBoLD has not remarked this mode of propaga- 
tion ; WIeGM. and ErromsoN’s Archiv f. Natwrgesch. 1845, 2 Bd. s. 241.) 
Gruer Note sur la structure mieroscopigue des Hydatides, Bullet. de 
V Acad. royale de Bruaelles, 4 Nov. 1838, Ann. des Se. nat. 2e Série, 
Tom. vir. Zool. pp. 314—317. 


Sp. Behinoeoeeus erraticus mihi, Eehinoeoeeus veterinorwm Ruv., Hist. nat. 
Entoz. Tab. xr. fig. 4, BREMSER, Jeon. Helminth. TAB. xvm. figs. 3—13; 
in many domestic animals, especially in their liver. The Zchinoeoeeus 
hominis Rup., is probably not a different species from this. It has been 
met with in the abdominal cavity, in the liver, in the heart, also in the 
voluntary muscles, and in the cavities of the brain (wentriculi cerebré). 


OCoenurus Rup. Vesicle single, on which are seated several 
__ worms, retractile, depressed, rugose. 


Sp. OCanwrus cerebralis Rup., Hist. nat. Entozoor. Tab. xr. fig. 3, BREMSER, 
Jcon. Helminth. Tab. xvm. figs. 1, 2. There is only one species known, 
which occurs in the brain and spinal cord of sheep, occasionally also in 
cattle, in a species of antelope, and according to Roussrau in rabbits. 
The Vertigo of sheep (le tournis, das Drehen) is a consequence of these 
worms ; the symptoms vary according to the situation occupied by the 
worms ; the general characters of the disease are, that the sheep at first are 
somnolent, then fall into convulsions, run up and down and die of exhaus- 
tion. The vesicles, filled with water, by their expansion compress the 
brain and distend the ventricles, and this sometimes to such an extent, that 
the bones of the skull are affected and become extremely thin. 


Oysticercus Rup. Worm solitary with depressed and roundish 
body passing into a caudal vesicle. Another vesicle external, in- 
eluding the worm. 


Sp. Oysticercus cellulose Rup., Hydatis finna BLUMENB. Abb. naturkist. 
Gegenstände, Tab. 39 (copied in GuÉr. Zeonogr. Zooph. Pl. 13, fig. 5), 
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BreMsER Ucb. leb. Würm. Tab. rv. figs. 18—26. In man, in oxen, 
and especially in domesticated swine, in which this worm sometimes occurs 
in great numbers, and even in the heart and eyes (SEMMERRING found this 
species once in the anterior chamber of the eye in man : since then it has 
been met with a few times in the conjunctiva) ; mostly in the muscles of 
voluntary motion, sometimes in the brain !, 


Cysticereus fasciolaris Rup. Entoz. Hist. nat. Tab. xr. fig. 1, BREMSER 
Jeon, Tab. xvm. figs. 3—9; this species lives in the liver of rodents, 
especially of mice and rats. The jointed body is very long and the vesicle 
at its extremity small, so that the entire worm has the appearance of 
a Tenia. It has been surmised, that the Zenia crassicollis of cats proceeds 
from the cysticercus fasciolaris of rats. 


Note —The body which Suuzer described as an Zntozoon and 
named Ditrachgeeras rude (Diceras Ruporrpur), previously placed 
amongst the cystica and then amongst the anthocephala, is nothing 
else than a carpel of Morus nigra, macerated and deprived of its 
colour by the action of digestion. 


Tetrarhynchus Rup. (Gymnorhynchus ejusd. ; Anthocephalus 
ejusd.; Moriceps Cuv. ; Lèhyncobothrius BLAINv., Dusarp.) Head 
bilobed, emitting four uncinate proboscides. 


a) With body articulate. (Species of Bothriocephalus Run, 
Bhyneobothrius Dusarp. 


Sp. Tetrarhynehus paleaceus, Bothrioc. tubiceps Lmvek. op. cit. Tab. r. fig. 1; 
Tetrarh. bicolor, Bothrioe. bicolor Norpu. Microgr. Beitr. 1. Tab. vn. 
figs. 6—1o, &c. 


b) With body continuous, elongate (Gymnorhynehus Run.) 
Sp. Tetrarhynchus reptans, Scolex gigas Cuv., Brems. Jeon. Helm. Tab. xr. 
figs. 1o—13, Tab. xvr. figs. 1, 2. 
ce) With body short, clavate, supplied with two bipartite bothria 
(Petrarhynchus Ruo.) 
Sp. Tetrarhynchus megacephalus Ruv. Entozoor, Syn. Tab. m. figs. 7, 8; 
Tetrarh. discophorus Brems. Icon. Helminth. Tab. xr. figs. 14, 15, &c. 
d) With body terminated posteriorly by a bladder, and in- 
eluded in a eyst (Anthoeephalus Run., PFloriceps Cuv.) 


Sp. Anthoceph. elongatus Cuv. R. Ani. (édit. 1.) PL xv. figs. 1, 2, Rup. Ento- 
zoor. Syn. TAB. mm. figs. 12—17, Bothrioceph. patulus Lruck. 1.1. Tab. Lo 
figs. 29, 30. Livesin the mesentery of 4 gathoriscus mola. 





1 Comp. IL C. SreiNBvcn, De Tenia hydatigena anomala. Erlange, 18or, 8. 
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(Wote—The different species of Tetrarhynchus are, according to 
V. SrrBorp, nothing else than imperfect and sexless forms of tape- 
worms, which in the perfect and developed condition belong to the 
genus Llyncobothrius of Ruporerr. These last are found only in 
the intestinal canal of Rays and Sharks. The embryos of Rhynco- 
bothriù make use of the bodies of other marine animals on which 
Rays and Sharks feed, as a temporary residence, until they attain 
to the intestinal canal of the latter by being swallowed together 
with their host. Such animals are Flatfish, the Turbot, Barbel, 
Haddock, Gurnard, Conger-eel, Sepia ; in all of which young Zetra- 
rhynchi have been found. That in such situations they find only 
a temporary abode is proved by their being so frequently encysted, 
and by their restless state, for they perforate the flesh, the walls of 
the stomach, and the substance of the different organs, digging and 
boring with their four proboscides that can be forced in and out, 
and are covered with innumerable recurved hooklets. Vor SreBoLp 
Band und Blasen-würmer, pp. 43, 44.] 


Family IT. Acanthocephala. Body utricular, roundish, marked 
with transverse rugee. Mouth none; proboscis retractile, covered 
with reeurved hooks. Sexes distinct. 


Echinorhynchus Muerr., Rupo. 


Spingy-snouted worm. This genus (the only one of the family 
and of which the characters, therefore, coïincide with those of the 
family) abounds in species which occur especially in the intestinal 
canal of vertebrate animals (mostly of birds and fishes). 

The largest species lives in the small intestine of the wild and tame hog, 
Bchinorh. gigas CroQqurr Anat. des vers intestinaux, Pl. 5—S8, BREMSER 
Jcon. Helm. Tab. vr. figs. 1—4. See for the anatomy CLOQUET’s work 3 
comp. Burow ZEechinorhgynechi strumosi Anatome. Diss, Zootom. Regiomonti, 


1836, 8vo. This Mehinorh. strumosus lives in the small intestine of 
different species of Phoca. 


Family UL. Jrematoda. Body depressed or roundish, soft. 
Suctorial pores. Mouth distinct; nutrient canal divided, mostly 
ramose. All the individuals hermaphrodite. 


Distoma Retz, Zep. (Fasciola Lin part). Body soft, depressed 
or roundish. ‘Two suctorial acetabula; one terminal anterior, with 
perforated base leading to the mouth, the other ventral, situated not 
far from the former, impervious. 
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Sp. Distoma hepatieum, and Distoma lanceolatum Meur. Fasciola hepatica L., 
__BREMSER Ueb. leb. Würmer, Tab. rv. figs. 1114, Meuris Observat. anat. 
de Distomate hepatico ct lanceolato, Gottingee, 1825, fol. ; the liver-worm, 
Auke, la douwe, Leberwurm, Schaafwurm, occurs in the gall-bladder of 
N man, but more frequently in ruminating animals, the ox, the deer, and 
especially the sheep. (Merrrs has shewn that here two species have been 
confounded ; the worm figured by BREMSER, op. cit, is Distoma lanceolatum.) 
Dist, globiporum Rup. in different species of the genus Oyprinus. Comp. 
H. BuRMEISTER in WIEGMANN’s Archiv, 1835, IL. s. 187 ; V. StrBoLp, dbid. 
1836, 1. s. 217— 233, Tab. vr. ; Dist. appendiculatum Rup. Entoz. Hist. nat. 
Tab. v. f. 1, 2; MAYER Beiträge zur Anat. der Entoz. 1841, pp. 18, 19; in 
the intestines of Clupea alosa, &c. 
Distoma Beroës Wiur, in ErrcHsoN’s Archiv. 1844, 8. 343— 345, Taf. ro, 
figs. 1o—13. 


Diplostomum Norpm. Body soft, depressed, oval or roundish, 
elongate. Mouth anterior, elliptic ; suctorial acetabula two ventral, 
the anterior the smaller, situated nearly in the middle of the body. 
(Small animals living gregariously in the eye of fishes.) 

Sp. Diplost. volwens Norpm. Mikrogr. Beitr. 1. Tab. 1m. ; found by NoRDMANN 
ae in the vitreous humour and in the lens of different fresh-water fishes (Perca 

Auviatilis, Gadus lota, &c.) It may be the cause of a species of Cataract ; 
see the figures at Tab. r. figs. r, 2. 

Note Genus Cercaria Mur. (comp. above, p. 171 ‚) contains 
larvee of Distomata. Similar larve of Trematoda have caused the 
formation of other genera by authors. Here are to be referred 
Bucephalus V. Barr, and Zewcochloridium Car. 


Amphistoma Rup. (Strigea ABILpG.) Body soft, roundish. 
Single anterior and posterior pore. 


Comp. C. M. Drrsina M, onographie der Gattungen Amphistoma und 
Diplodiseus, Ann. des Wiener Museums, 1. 1836, PP- 235—260 ; also his 
Nachtrag zur Monographie der Amphistomen, ibid. 11. 18 39, S. 235— 252. 


Genera Zolostomum N ITZSCH, Diplodiscus Dres. 


Sp. Amph. cornutum Rup. Ent. Hist. nat. Tab. v. figs. 1—7, (Holostomum), 
in the intestines of Charadrius pluvialis ; most of the species of Ampkistoma, 
particularly of the sub-genus Holostomum, live in birds ; Amph. subelavatum 
(Diplodiseus subelavatus Dries), BREMSER Zeon. Helm. Tab. vir. figs. 30, 31, 
Dresine Wiener Ann. 1. Tab. xxrv. f. 19—24, is from the intestine of Rana 
and Bufo; Amph. coniceum Murr.. Naturforscher xvm. Tab. im. £. II, Drm- 
SING |l. Tab, xx. figs. 14, is from the paunch of the ox and other rumi- 
nating animals; comp. LAURER De Amphistomate conico, Gryphie, 1831. 


Monostoma Zep. Rupo. (Lestucaria SCHRANK, Cuv.) Body 
soft, roundish or depressed. Single anterior pore, aperture inferior 
_or anterior. 
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Sp. Monostoma faba Soumauz Tab. anatomiam entozoor. illustr. 1831, Tab. vr, 
Mrirsoner Beschreib. und Untersuch. der Monostoma bijugum, 1838, 4to. 
In some species of the genus Fringilla this Entozoon has been found 
occasionally in membraneous sacs immediately beneath the skin, usually of 
the abdomen, back, or even of the thighs, and resembling round elastic 
tumours of the size of a pea. In every sac lie two worms (of the length 
of 1} or 2 lines, and of the same breadth) in a little fluid. Monost. plicatum 
CREPLIN, Nov. Act. Acad. Cus. Leop. Car. x1v. 2, 1829, Tab. 52, in the 
Bal. rostrata, &e. 


Aspidogaster V. BArr. 


Fristoma Cuv., Rup. (Capsala Boso, Phylline OkEN, Nitzschia 
V. Baer). Body depressed. Mouth anterior between two acetabula 
simple, marginal; third acetabulum posterior, large, circular, and 
marked internally with projecting lines; these are disposed fre- 
quently in the form of a wheel or a star. 


- 


Comp. DiesiNG Nov. Act. Acad. Leop. Car. Tom. xvm. r, Tab. 1. (and 
in French Monographie du genre Tristoma, Ann. des Sc. nat. ze Série, IX. 
Zool. 1838, pp. 77—89g, Pl 1.) These worms live on the gills or on the 
skin of different fishes, and thus are not entozoa in the proper sense of the 
term, but rather external parasites. Sp. Z'ristoma coccineum Cuv. R. Anú. 
18r7, Pl. xv. fig. 3, RupouPHr Zntozoor. Synops. Tab. r. figs. 7, 8, BREMSER 
Jeon. Helm. Tab.x. figs. 12, 13, on the gills of Orthagoriscus mola and other 
fishes. Zrúst. maculatum Rup. Voyage de LA PEROUSE Iv. pp. 79, So, 
PL. 5o, figs. 4, 5, on a species of Diodon of California —Pristoma hamatum 
RATHKE, Hirudo hippoglossi Mverv., Bast. Natuurk. Uitsp. 11. Tab. van. 
fig. XI. p. 152, Zool. danica, Tab. 54, figs. 1—4 (infra), G. JOHNSTON Ann. — 
of Nat. Hist. 1. 1838, p. 431, Pl. xv. figs. 1—3, RATHKE Nov. Act. Acad. 
Leop. Car. Xx. 1843, Beiträge zur Fauna Norwegen’s, pp. 238—242, 
Tab. xr. figs. 9—Ir; on the Halibut, &c. 


Polystoma Rup. Body roundish or depressed, narrowed for- 
wards, with terminal mouth; in the posterior dilated portion fur- 
nished with six acetabula muscular, supported by horny parts, 
uncinate. 

Genera Mexacotyle De LA Rocue, Hexabothrium NORDMANN. 
Sp. Polystoma integerrimum Rup., BREMS. Jeon. Helminth, Tab. x. figs. 25, 
26 ; the urinary bladder of the frog, &c. 
Note — Genus Diplobothriwm Lievok. (Sp. Diplobothr. armatum in 
the gills of Acipenser stellatus) is said to differ from Polystoma by 
its six anterior acetabula ; comp. LEucKART Zoologische Bruchstücke 
ur Freiburg, 1842, 4to. pp. 13—18, Tab. 1. fig. 6. NORDMANN con- 
siders these acetabula to be posterior, and does not separate the 
species from the Polystomata, but calls it Mewacotyle elegans; LA 
Marck Hist. nat. des and. s.v. 2e édit. rr. 1840, p. 600. 


ENTOZOA. 187 





Octobothrium Leuek. (Mazoeraes Herm, Octostoma Kuur). 
Body soft, elongate, depressed, furnished posteriorly on each side 
with four bivalve acetabula. Mouth anterior, simple. (Mostly two 
anterior acetabula lateral, small.) 


Comp. HERMANN Naturforscher Xvrr. 1782, pp. 180—182, Tab. rv. 
figs. 13—15 ; Leuckart Breves animal. Deser. Heidelb. 1828, p. 18, Zool. 
Bruchstücke 111. 1842, PP: 18—33, KUHN Description d'un nouveau genre 
de ordre des Douves, Mém. du Muséum xvin. 1829, pp. 357—362. Pl. 17 bis, 


These species live on the gills of fishes. The most common is the species 
that lives on the shad (Clupea, alosa Li.) : Octobotkrium lanceolatum LEvor. À 
Breves anim. Descr. Tab. L fig. 7a, b, Kuan Mém. du Mus. 1.1. figs. 1—3, 
Marer Beitr, zwr Anat. der Entoz. PP. 19—25, Tab. m1. figs. 1—x. 


Diplozoon Norpu. Body eruciate, as though formed of two 
worms adhering together. Posteriorly four prehensile organs (suc- 
torial acetabula) adhere to each limb on both sides, set upon a 
common disc. 


Sp. Diplozoon paradoewm Norma. Mikrogr. Beit, t. Tab. v. vr. (and Ann, 
des Sc. nat. Tom. xxx. Pl. 20). This singular animal was discovered by 
NORDMANN on the gills of the Bream (Cyprinus brama) ; it is 3—5 lines 
long, and presents a body as if two specimens of Octobothrium had grown 
together in the middle, like the Siamese twins. Other observers also have 
met with this animal on the gills of other species of the genus Cyprinus. 
DuJArpIN found very small entozoa on the gills which resembled a half 
Diplozoon, and formed thereof the genus Diporpa; he leaves it undeter- 
mined whether they are young and separate individuals of Diplozoon. 
[This question has been determined in the affirmative by V. SrrBorp. He 
discovered in the middle of the posterior portion of the body two slender 
hooklets which had been overlooked by DuJARDIN in Diporpa and by 
NORDMANN in Diplozoon : they are bent back at an acute angle. Diporpa 
is without sex, and always much smaller than Diplozoon; it has, moreover, 
behind the middle of the body, at that part where the two bodies of 
Diplozoon coalesce, a sucker. The prehensile organs are much simpler in 
Diporpa than in Diplozoon; but SIEBOLD found instances of every inter- 
mediate stage of complexity in them in different pairs of Diporpa which 
had coalesced, so that in some the resemblance to Diplozoon was in all 
respects exact. After this conjugation or copulation, the generative organs 
appear in the united individuals, and eggs are produced. See C. Tr. V. 
SieBoLp Veber die Oonjugation des Diplozoon paradoeum, nebst Bemerkungen 
ueber die Conjugations-Process der Protozoen. In Zeitsch. für Wissensch. 
Zoologie, ur. 1851, pp. 62—68.] 

The motion of fluid which NorDMANN thought he perceived in the 
vessels and their branches (in each half of the animal there are on each side 
two principal stems) is according to later investigations to be ascribed to 
vibratile cilia which exist on the inner surface of these vessels and produce 
the appearance of a very rapid eurrent. (EHRENBERG, WrIEGMANN’s 
Archiv. 1835, It. s. 128, Marrr Beitr. z. Anat. der Entoz. s. 23, 24. 


EN 


188 CLASS Vv. 


Note Doubtful genera: Gyrodactylus Norpm., Mikrogr. Beitr. 
T P. 195, Mectocotylus Cuv. Ann. des Se. nat. Tom. xvm. 1829, P. 
147, Tab. x1 A, Phanicurus Rup. (Vertwmnus Orro, Nov. Act. 
Acad. Leop. Car. xr. 2, p. 294, Tab. xm. fig. 1). Comp. DUJARDIN 
Hist. Nat. des Helminthes, pp. 480—482, and 640. 


Orper IL. Celelmintha s. Utricularia. 


Entozoa with nutrient canal suspended in a distinct abdominal 
cavity, supplied with mouth and anus. Sexes distinct. 


Family IV. Nematoïdea. Body round, elastic, often attenuated, 
filiform. 


Phalanx 1, Acanthotheca Dirsina. Mouth inferior between 
two pores on each side which emit a single or double hooklet. 
Body roundish or depressed, transversely annulatc. 


Pentastoma Rup., Linguatula Frarrcr, Lam. 


The worms of this genus were arranged by Ruporemr with the 
Frematoda, but they differ from these by their internal structure ; 
in external form some species resemble the Ovstoïdea ; they form a 
small group which ought to be separated from the proper Nematoïdea, 
but still belongs to the Calelmintha. Comp. on this genus G. M. 
Dirsine Versuch einer Monographie der Gattung Pentastoma, An- 
nalen des Wiener Museums 1. 1835, s. 1—32, Tab. 1— rv. 


Sp. Pentastoma teenioïdes Rup., Linguatula teenioïdes LAM., Cuv., Owen, 
Rup. Entozoor, Hist. nat. Tab. xr. figs. 8—12, BREMSER Zcon. Helm. Tab. x. 
figs. 14— 16, DirsinG 1. 1, Tab. mr. figs. 1—5, OWEN Zrans. of Zool. Soc. 1. 
4. 1835, PP. 325-330. Pl. 4, f. 1o—16, MIRAM, Beitrag zu einer Anatomie 
des Pent. tenioïd, Nov. Act. Acad. Cees. Leop. Car. Tom. xvu. 1835, Pp- 
623646, Tab. 46, Ann. des Sc. nat. 2° série, Tom. vr. 1836, Zool. DA N35, 
Pl. 8; in the frontal sinus of the dog and the wolf, also in the larynx of 
these animals, and, according to some observations, in the frontal sinuses 
of the horse and the ass; the male is four times smaller than the female, 
which attains a length of three inches and more. 


Pentastoma mondliforme DrrsiNe 1, 1. Tab. rv. figs. 11—13 ; in the lungs 
of the Indian serpent (Python). 


The name Pentastoma is to be rejected, because the four lateral openings 
near the mouth are not mouths, and because by its resemblance to similar 
names of genera of T'rematoda it may easily mislead to the idea of an 
union with this division. Itis, however, so generally received, that it can 
scarcely be altered without needless confusion. The name Zinguatula of 
Frarrcu as the older would deserve the preference, but it applies properly 
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only to some species from Mammalia, which have a flat tongue-like form, 
and especially to that found in the lungs of the hare by Fraricu, and not 
since re-discovered, Linguatula serrata. See J. A. Frarcr, Beschreibung 
einiger neuer Eingeweidewürmer, Naturforscher XXIV. 1789. s. 148—r150. 
Kabar. £ s4, 18: 


[T. D. Scuuserr (Letter to V. SreBorp Zeitschr. f. wissenschaftl, zool. 1v. 
1852. s. 117, 118) concludes from his observations on the development of 
Pentastoma in the egg that it ought to be placed amongst the Acarina or 
Lerneacea. The embryo has two hooklets at the anterior part, or head, 
two pairs of lateral appendages or feet, each foot furnished with two claws, 
and a tail as long as the rest of the body, into which the intestinal canal 
is continued. ] 


Phalanx II. Strongyloïdea nob. Mouth terminal, or sub-ter- 
minal anterior, not surrounded with retractile hooks. Body round, 
elongate, elastic. 


a) Mouth anterior, not terminal. 


Pietularta Fraerren, Dusarp. 


Comp. Frarrou Naturforscher XXIX. 1802. s. os Tab 13 Dye 
JARDIN Melminth. p. 280. 


Ophiostoma Rupo. 
Genera Dochmius, Daenites Dus. 


b) Mouth anterior, terminal. 


Cucullanus Muverr. Body elongate, posteriorly attenuated. 
Head broad, with bivalve apparatus for manducation. Mouth a 
longitudinal, vertical fissure. 

Sp. Oucullanus elegans Zeper, Ruv., Entoz. Hist. nat. Tab. HI. figs. 1—3, 
BREMSER Zcon. Helm. Tab. m. figs. To—14; in the intestinal canal, the 
stomach and the pyloric appendages of the perch and other fresh-water 


fishes ; almost all the other species of this genus live likewise in the intes- 
tinal canal of fishes. 


Heterocheilus DiesiNa. 


Strongylus Mverr. Body round, sometimes filiform, very long, 
acuminated anteriorly. Mouth orbicular or triangular. Apex of 
the tail terminated in the male by a bursa emitting a double or 
single penis. 

Sp. Strongylus gigas Rup. Entozoor. Hist. nat. Tab. 1. figs. 1—4; BREMSER 
Ueb. leb, Würm. Tab. 3—gz, in the kidneys of man and of different mam- 


malia ; this worm can attain the length of more than a foot, the female of 
three feet. The colour is red, as in many other species of this genus. 


eV el E 
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Genera Pseudalius Dusarp., Sclerostoma Dus., Stenurus DuJARD. 
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Sp. Strongyl. inflexus, Stenurus inflevus Dus. ; found by W. Vrouik in large 
numbers in the pulmonary arteries and veins of the Delphinus phoccena. 
See Bijdragen tot de natwurk. Wetensch. 1. 1826. bl. 77—84. 


Stephanurus DiesING. 


Spiroptera Rup. (and Physaloptera Rup.) Body attenuated an- 
teriorly or at both ends. Mouth orbicular, sometimes surrounded 
by papille. Tail of male mostly rolled spirally or deflected, sup- 
plied with a lateral expansion or bladder inferior, not terminal ; tail 
of female conical, straight. 


Most of the species of this genus live in mammals and birds between 
the coats of the cesophagus or of the stomach. Sp. Spiroptera strongylina 
Rup., BREMSER Zcon. Helminth. Tab. rr. figs. 15—r8, in the wild and tame 
hog ;—Spiropt. strumosa, Ascaris strumosa FraricH, Naturforscher XXV. 
Tab. 1. fig. 15, O.L. Nrrzson Spiroptere strumos. Descriptio. Hale, 1829. 

_4to, cum Tabula ; in the stomach of the mole, &c. 


Dispharagus Dus. (Species of Spiroptera Rup.) Head terminated 
by two papillee surrounding the mouth. 


Sp. Spiropt. eystidicola Rup., Cystidicola G. Frsoner, Rem’s Archiv. mm. 
1799. s. 95— 100. Tab. mr. ; in the swim-bladder of trout. 


Odontobius RousseL pE VAUZEME. (Is this its place ?) 


Ascaris L. (in part), Rup. (Ascaris and Heterakis Dus.) Body 
acuminate at each extremity. Head trivalved. Male genital 
organ a double spiculum. 


Most of the species live in the intestinal canal of vertebrate animals. 
Sp. Ascaris lwmbricoïdes L., A. VALISNIERI Opere fisico-mediche, Venezia, 
1733, L. pp. 271—282. Tab. 34, 35, BREMSER Uch. leb. Wiürmer, Tab. r. 
figs. 13— 17, con. Helm. Tab. zv. figs. ro, rr ; round worm, le lombric, der 
Spul-wurm, &e. This species lives in the intestinal canal of man, and 
attains the length of 15 inches ; with this is usually united a similar worm 
from the horse, which, however, according to CroQurr and Gurur, differs 
from it (Ascaris megalocephala). Also the round-worm which occurs in the 
swine, is, according to DUJARDIN, specifically different (Ascaris suilla Dus.) 
Comp. on the structure of the round-worm the work of Croqurr indicated 
above. 


Oxyuris Rup., Brems. Body eylindrical or fusiform, the pos- 
terior part in the female attenuate, subulate. Mouth orbicular or 
triangular. Penis vaginate simple, with a small posterior accessory 
part. (Small worms, the females much bigger than the males.) 
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Sp. Oryuris vermicularis, Ascaris vermicularis L., Brrmser Ueb. leb. Wirm. 
Tab. 1. figs. 6—12; Der Mastwurm, Springwurm ; it lives in the large 
intestine of man (especially in children), and causes a very troublesome 
itching and occasionally various nervous symptoms. The male was first 
discovered by BREMSER in 181 5, in aspecimen sent to him by SaMmmerRING, 
(see S. TH. v. SaMMERRING'S Zeben u. Verkehr mit seinen Zeitgenossen von 
R. WacNeR. Leipsig, 1844. IL, s. 340) previously the much larger female 
alone was known. 


Tricocephalus Goerzr. Body filiform, elongate anteriorly capil- 
lary, passing suddenly into the more ample posterior part. Male 
genital organ a simple spiculum, long, vaginate. 


Sp. Pricocephalus dispar Rup., BREMSER Ucb. leb. Wirmer. Tab. 1. figs. 1—5; 
this species has frequently been met with in the intestinal canal of man, 
especially in the cecum, first by Moraaenr, afterwards by R@DERER, &e., 
in bodies of persons dying of typhus (Rokrransky Mandb. d. path. Anat.) ; 
frequently in cholera-subjects in Italy by Derre Crragr (Zsis, 1843, 
P: 557). 


Frichosoma Rupo. 


Comp. Rupo. Zntozoor. Synops. p. 13, DUJARDIN Ann. des Sc. nat. 2e 
Série, XX. 1843, Zoologie, P. 332, pl. 14. 


Genera : Thomina, Hucoleus, Calodium Dusarp. 


Filaria Mverr. Body very long, filiform, subequal. Mouth 
orbicular. Male genital organ a long spieulum with a contorted 
accessory part. 

Sp. Milaria medinensis, Gordius medinensis L., BreMSER Ueb. Leb. Wim. 
Tab. rv. fig. 1. Dracuneulus, Vena medinensis, the hair-worm, guinea-worm, 
le dragonneau, &c. This worm lives in man under the skin in the cellular 
tissue, especially in the legs, and may attain a length of ten feet ; male 
mda of this species do not seem to have been observed hitherto. 
Sometimes this worm occasions severe pain ; it is met with in hot countries 
especially of old world, less frequently in America, except in the 
island of Curagao, where it is endemic, although the worm-sickness does 
not always prevail there with the same intensity. See the still interesting 
notices of B, Hussem in the Vekr. van het Zeeuwsch. Genootsch. 1. ndr 
443-—464. The thread-worm is viviparous, and the young differ in form 
from the mother. See JACOBSON and Dr BLAINVILLE in Ann. du M uséum, 
nouvelle Série 111. pp. 80—85. 


Liorhynchus Run. Body round. Head without valve, with 
tubule of mouth emissile, smooth. (Doubtful genus.) 


Sp. Liorhynchus denticulatus Run. ‚ BREMS. Zcon. Helm. Tab. v. figs. 19—22; 
in the stomach of Murena anguilla, 


Cheiracanthus Dies. Body annulate, posteriorly attenuate, an- 
teriorly armed with palmate or dentate spinules, which in the middle 
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of the body are simple, in the posterior part evanescent. Head sub- 
globose, beset with simple spinules. Mouth bivalved naked. Tail 
of male spiral, with genital spiculum elongate, simple, 


Sp. Cheiracanth. robustus Dies. Ann. des Wien. Mus. 11. 1840, Tab. xv. 
figs. 1—7 ; in the stomach of different species of Cat. This animal has 
four long sacs near the cesophagus which recal the lemnisci of the Acan- 
thocephala. Aeceording to DresiNa the genus Gnathostoma OWEN, (Pro- 
ceedings of the Zool. Society 1v. 1836, pp. 123-126), a worm found in the 
walls of the stomach of a tiger, is not distinguishable from this ; the mouth 
however is differently described by Owen. 


Lecanocephalus Driesing. Body anteriorly obtuse, with head 
expanded in form of a platter, and mouth trilabiate. Simple 
spines surrounding the body in zones. Tail of male inflected, with 
double spiculum. 


Sp. Zecanoc. spinulosus Dresing, Ann. des Wien. Mus. 11. Tab. xrv. figs, 
I2— 20; : 


Ancyracanthus Dresina. Body acuminate at both ends. Mouth 
orbicular, armed with four spinules pinnatifid, disposed in a cross. 
Tail of male inflected, with double spiculum. 


Sp. Ancyr. pinnatifidus Diesing, Ann. des Wien. Mus. 1. Tab. rv. figs. 
21—27 ; in the stomach and small intestine of South American tortoise. 
Here also there are four long ceecal sacs near the cesophagus, as in Cheira- 
canthus. 


Note —To the Nematoïdea are also referred some filiform entozoa, included 
in a vesicle. In the peritoneum of various fishes, between the coats of 
the intestines and elsewhere a white worm of this sort, convoluted spirally, 
is found, which LiNNmus called Gordius marin Ruporpur Filaria 
piscium. Comp. SreBorD in WrimeM. Archiv. IV. 1838, pp. 305, &ec. 
Here also belongs a microscopie worm foun OWEN in the muscles of 
man, and called Prichina spiralis. See Tra . of the Zool. Soc. 1. 4to. 
1835, pp. 315-—324, Tab. 41, figs. 1—g. Is it a Nematoïd in an imperfect 
state, the rest of whose fortunes are unknown? [This is V. SieBoLD's 
opinion. The encysted Z'richina is sexless and does not increase in size. 
Sometimes the liver of different marine fishes is beset with cysts containing 
round worms which have grown to an inch or more in length ; they have 
been named Ascaris capsularis, Filaria piscium, &e. SrEBOLD could never 
discover in them sexual organs, but still they have so remarkable a 
resemblance to Ascaris osculata, spiculigera, angulata, &e., worms with 
developed sexual organs which live in the intestinal canal of the Seal, the 
Cormorant, the Diver, the Gull, and predaceous fishes, that they may be 
suspected to be related to them. SreBorLp believes that the encysted sexless 
worms only attain their perfect development in the intestine of the verte- 
brates which have swallowed their temporary hosts. VoN SIrBoLD Band 
u. Blasen-wiirm. s. 32, 33. 





APPENDIX 
TO THE CLASS OF INTESTINAL WORMS. 


* 


THERE are certain worms which do not live in other animals, 
but reside in water, or in moist earth, or in vegetable substances 
undergoing acetous fermentation, and which, nevertheless, since in 
form and internal structure they correspond with Ascaris, Ozyurís, 
or Filaria, appear to belong to the order of thread-worms. Some 
of them were by former writers arranged amongst the Infusories, as 
species of the genus Vibrú. To these belong the minute animals 
which Linneus brought together under the name of Chaos redici- 
vam, and which were described and figured by MurrLeras varieties 
of one species, Vibrio anguillula (Animaleula infusoria, pp. 63-68), 
although he doubted whether they ought not to be regarded as 
different species of a genus for which he had altready proposed the 
name Anguillula, by naming them Angwillula acetí, Ang. glutinis, 
Ang. fluviatilis, and Ang. marina. The genus Anguillula was 
afterwards adopted by EureNBerG to distinguish these animals 
from Vibriol, DusArpin named the same genus Bhabditis, but 
assigned to it somewhat different characters. 


Anguithala rene Aihabditis Dus.) Body filiform, pellucid. 
Mouth round, rn: naked. Anus before the posterior extre- 
mity, sub-terminal. The male with tail naked or amplified by a 


membrane (alate). External genital organ a double spiculum. 
Tail of the female econical, acute. 


Sp. Angwillula aceti Gamze Natunrforscher xvim. Tab. mr. figs. 12—18; 
Duvees Ann. des Se. nat. rx. 1826, PL. 47, fig. 2; from 1—2 millim. in size ; 
these animals may be frozen without dying, whilst occasionally on the other 
hand a slightly increased temperature affects them mortally. Another 
species, Angwillula glutinis, lives in sour paste (Muerr. Znfus. Tab. rx. 





1 Symbole physice, Phytozoa, and Organisation, systematik: und geographisches 
Verhältniss der Infusionsthierchen, Berlin, 1830, s. 68, 1ro5. OkEN in his Lehrb. der 
Naturgesch. ur. 1, 1815, s. 191, places these animals under the genus Gordius, yet 
in the index he keeps Anguillula as the name of a genus, (see s. 847). 
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figs. 1—4) ; this is killed by vinegar. A third species that lives in the 
grains of blighted ears of corn may be revived, after lying dry for months 
and years, by moistening, (NEEDHAM and BAUER). 


Comp. on these species Gaze Natumforscher 1. 1774, S. 1—53) IX. 1776, 
s. 177— 182, XVIII 1782, 8. 36—65, BAUER Philos. Trans. 1823, Pp. I, 
Pl. 1, 2, (Ann. des Se. nat. Tom. 11. 1824, pp. 154—167, PL. 7, 8), Duaès 
Ann. des Se. nat. Tom. Ix. 1826, pp. 225—251, Pl. 47, 48. 


Also in the intestinal canal of insects minute worms have been observed 
and commonly considered to be Ascarides, which belong to this division! 


In other species the mouth is provided internally with three 
uneiform structures or jaws. They may be included in the genus 
Enoplus Dusarp. (Wnoplus, Oncholaämus Dusarp., Amblyura 
EnrrenB.?) They live in fresh and salt water. 


Finally, certain small worms that live in water and in moist 
earth cannot well be placed otherwise than in the neighbourhood of 
the Nematoïdea; they are included in the genus Gordius L. (the 
Filarie excepted). They are, however, distinguished from the 
Nematoïds by their structure, and especially by the absence of 
a posterior aperture in the intestinal canal. DuJArpiN and V, Srr- 
BOLD have shewn that these animals in the early period of their 
life live parasitically in insects. 

Family Gordiacea. Body filiform, extremely slender, elastic. 
Anus none; sexes distinct. 


Gordius L. (in part). Head rotund, mouth none, or not distinct. 
Tail of male bifid, of female rounded. 
Sp. Gordius aquaticus L., Pneyelop. Vers. Pl. 29, fig. 1. Seven to ten inches 
long, scarcely half a line thick ; comp. CHARVET Nouw. Ann. du Mus. II. 
1834, pp. 37-46; BerrHorp Ueb. den Bau des Wasserkalbes, Göttingen, 
1842, 4to; V. StrmBoLD Zntomol. Zeitung, 1843, s. 77, ERICHSON'S Archù. 
1843, II. 8, 302—308. 
Mermis DvsArp. Mouth terminal. In female the vulva for- 
ward, transverse. . 
Comp. Ann. des Sc. nat. 2e Série, Tom. Xvir. 1842, pp. 129, &c., PL 6. 





1 Here, too, may be placed Oayuris gryllo-talpe, LÉoN Durour Ann. des Sc, nat. 
2e Série, Tom. vur. Zool. Pl. 1. fig. 2, and perhaps the genus Anguillina of HAMMER- 
SCHMIDT not described in detail (Anguillina monilis in Aphodius conspurcatus), OKEN'’s 
Isis, 1838, p. 318, which however more probably belongs to Mermis DUJARDIN. 
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WHEEL-ANIMALCULES (ROTATORIA). 


We return from the consideration of different animals whose 
bodies amongst the Invertebrates may be styled large to that world, 
invisible to the naked eye, with which in the class of the Infusories 
we began to treat of the animal kingdom. And in the classes 
that follow, however some species may be found that are scarcely 
perceptible to the unassisted eye, no one of them consists entirely 
of creatures so small as Infusories and W heel-animalcules. Wheel- 
animalcules, as a whole, surpass Infusories in size; still they are 
very minute animal forms, mostly between J— sh millimeter. Lieev- 
WENHOECK, who discovered the Infusories, was also the first who 
observed some species of W heel-animalcules. 

The name of Wheel-animalcules is borrowed from the vibratile 
cilia which at the anterior extremity of the body are set upon the 
margin of a disc capable of eversion and inversion. In species, 
where that margin is not divided or indented, an optical illusion is 
caused by the motion of the cilia, as though a toothed wheel were 
revolving with great velocity in a circle, and so LEEUWENHOECK 
thought such was really the case, who compared the rotatory organ 
with the wheel of a watch-work?. Every one who has observed 
the phenomenon of vibrating cilia is aware that the deceptive 
appearance of a rapid motion or current in a given direction is pro- 
duced: if, then, vibrating cilia be met with on the smooth margin 
of a circular structure, the appearance of a rotating wheel will 
follow of course. It is to be remarked, however, that the motion is 





l See on this class the works referred to (p. 37) at the class of Infusoria of 
MuerLLer, EHRENBERG and DusarpiN. Also may be compared O. Scamipr Versuch 
einer Darstellung der Organisation der Räderthierchen, in Erronson’s Archiv f. Natur- 
geschichte, 1846, s. 67—8r, Taf. 1. 

® Send-brieven, 1718, vir. Brief. bl. 67. Durrocuer has attempted to explain the 
phenomenon by muscular motion ; according to him the wheel is merely a circular, 
muscular string, which by its contraction causes other parts of the gelatinous substance 
to project alternately in the form of conical papillee, whence a circular motion appears 
to arise, Ann. du Muséum, XX. 1813, pp. 469—473. 
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subjected to the will of the animal, for otherwise the vibratile cilia 
would be in a constant motion, which ceases only on death. 

The Wheel-animalcules are capable of contraction in a remark- 
able manner, many of them assuming thereby an oval form. This 
faculty of contraction gave occasion to the name Systolides, by 
which DuJARrpIN wishes to distinguish this class of animals, but 
which probably will not supersede that of Rotatoria. In some the 
integument is hard and rigid, so as to form a shield or a shell 
(Brachtonus, Anura, &e.). In most there is a caudiform appendage 
on the abdominal surface (EHRENBERG names it processus pediformis 
or pseudopodium), which can be drawn in and out annularly like 
a telescope, and ends in a suctorial disc or in a forceps; by it the 
Rotatories fix the posterior extremity of the body, whenever, being 
at rest, they set the wheel-organ in motion. 

The intestinal canal is straight, in by far the greatest number 
of species, and the anus is found at the hinder end, at the base of 
the tail. At the commencement of the intestinal canal, behind the 
oral aperture, is a muscular organ of cylindrical form armed with two 
lateral horny jaws. LEEUWENHOECK, BAKER and FONTANA took 
this structure for a heart, and its motions of grasping and opening, 
as the first of these authors so aptly describes them!, for the con- 
traction and expansion of the heart; whereon FoNTANA expresses 
his surprise that such motions should be dependent upon the will 
of the animal. The lateral jaws indicate a similarity of form with 
articulate animals, the insects and crustaceans, and some writers 
have even supposed that the Wheel-animalcules may be regarded 
as very simply organised crustaceans®. On the whole, by inserting 
these animals between the intestinal and the articulate worms, the 
nearest affinities and natural place of the class are not indicated; 
but in an arrangement that gives the classes in succession, there 
must always be much that is arbitrary, for the affinities cannot be 
represented by a single ascending series. 

The lateral jaws present themselves under two forms. In the 
greater number they consist of two pieces; the posterior serves as 
a pedicle, for the attachment of the muscles of mastication; the 
anterior passes transversely inwards at a right or obtuse angle, and 





1 Sevende vervolg der Brieven, Delft, 1702, 144 ste Missive, bl. 405. 
2 Such was the determination of NrrzscH in 1824 on the genus Brachionus. 
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ends in a single point, or in several teeth when the part becomes 
broad and indented in form of fingers. In other Rotatories the 
jaws have the form of two stirrups, with the bases turned towards 
each other, on which lie two or more teeth transversely, which 
arise from the outermost arch !, 

[Where the cesophagus opens into the stomach, or lower down, 
are two or more oval glandular pouches, which EnrENBERG com- 
pared to the pancreas. The stomach is large and sacculated, and 
in the saccules are large nucleated cells, or coeca are appended to 
them. The cells and ececa are supposed to supply the office of a 
Liver. The intestine narrower, and of variable length, but generally 
short, opens into a cloaca, of which the outlet is on the dorsal sur- 
face at the extremity of the body. But sometimes the intestine 
and anal outlet are wanting, and then the residue of digestion is 
returned by the mouth®. ‘The stomach and intestine are covered 
with fine vibratile cilia. 

This description applies only to the females; for, in the year 
1849, the very interesting discovery of the male of Notommata 
anglica was made by BrraurweLL? of Norwich, and in it the entire 
intestinal tract was absent; there were neither pharynx, Jaws, oeso- 
phagus, nor digestive tube, and the mouth was closed. 

There is no circulating system. The nutrient fluid fills the 
cavity of the body, and bathes all the contained organs. The re- 
spiratory organ is supposed to be represented by tortuous tubes, 
which are seen at each side of the body. A highly contractile 
transparent vesicle opens into the cloaca, and from this vesicle the 
tubes in question arise. To the tube on each side, minute pedi- 
culated structures, various in number, with vibratile leaflets, arc 
attached. 

The female organs consist of an ovary situated under the diges- 
tive tube, generally of an oval form, or like a horse-shoe, of which 
the efferent duct opens into the cloaca. 


The ova are of two different kinds, summer- and winter-eggs, thin- or thick-shelled, 
The summer-eggs are developed within the parent body, and the animal is then vivi- 
parous. The winter-eggs have been described by EHRENBERG, by Huxuer, and by 
Lerypie, in many different species: their thicker external covering is granular, or 


tuberculated, or beset with hairs. The winter-eggs are always laid, or are attached 





l See EHRENBERG Zur Erkenntniss der Organdsation in der Richtung des kleinsten 
Raumes, Berlin, 1832, s. 46—5r, Tab. rv. 

2 [DarrraPLe Descript, of an Infusory Anim. allied to Notommata, Phil. Trans. 
1849, p. 333-] 3 [Annals of Nat. Hist. Sept. 1848.) 
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to the mother and carried about by her (Brachionus, &c.); and thus, in the cold season 
of the year, these animals are oviparous. 

Besides the male of Notommata anglica, discovered by Brranrwerr, that of N. 
Sieboldii has been observed by Lerpre, who further gives reasons for believing that 
Enteroplea hydatina Eur. is the male of Hydatina senta, Notommata granularis the 
male of Notom. Brachionus, and Diglena granularis the male of Dig. catellina. 
Gossr also has ascertained that the sexes are distinct in many others!, The males 
are less than the females, and also differ in form in most cases. The dioecious character 
of the class may thus be considered to be established. 

The generative organs of the males consist of a white and round 
bladder or testis, filled with spermatozoa, and an efferent duct 
(penis DALRYMPLE) ciliated in the interior, which opens close to 
the outlet of the respiratory vesicle. All the males observed are 
entirely destitute of digestive tract; they possess the respiratory 
organs of their species, whose function seems to suffice for the 
maintenance of their short life, employed exclusively in impreg- 
nating the females.] 

The nervous system has been discovered by EHreNBerG in 
different genera, and he described, as central portion, different ganglia 
(ganglia cephalica seu cerebralia), situated close to the wheel-organ, 
from which distinct nerves arise. In Hydatina senta, according to 
the investigations of the same observer, two threads also arise from 
them that run downwards on the abdominal surface, and unite to form 
a ganglion from which a single nervous string with many small 
ganglia or swellings arise®. As organs of sense, in most of them red 
eye-spots (generally two, sometimes one or three, seldom more than 
four) have been perceived; sometimes these exist in young individuals 
alone, and disappear on full growth, as in the genus Floscularia. 

Besides the muscles of the special parts, there are found in many species thin 
bundles of muscles running longitudinally, one on the dorsal surface, one on the 
abdominal surface, and two lateral. 

With respect to the geographic distribution of Wheel-animalcules nothing deter- 
minate can yet be specified. Only do we know, from the observations and notices of 
EHRENBERG, that, besides Europe, they are found in northern and western Asia, in 
the north of Africa and in North America. Beyond doubt they occur in all quarters 
of the world. The physiological peculiarity of life suspended for a length of time, to 
be again awakened by the vital stimulus of fluid, has given a special celebrity to these 
animals. On this subject we refer to what will be offered below when we notice 
Rotifer vulgaris, in which this phenomenon has been chiefly observed. 

et en eh 4 

1 [Gossr On the dioecious charact. of the Rotifera, Proceedings of the Royal Soc. 
Vol. vur. pp. 66, 68.) 

2 Die Infusionsthierchen, s. 416. _Somewhat differently ordered is the nervous 
system in Notommata (s. 425) and in Diglena (Ss. 443), but in all there lies a principal 
mass, as the collection of nervous ganglia, on the dorsal surface of the anterior 
extremity of the body. 
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ARRANGEMENT OF ROTATORIA. 


CLASS VI. 
ROTATORIA. 


Mreroscorre animals, eontractile, erowned with vibratile cilia at 
the anterior part of the body, which by their motion often resemble 
a wheel revolving rapidly. Intestine distinct, terminated at one 
extremity by a mouth, at the other by an anus; generation ovipa- 
rous, sometimes (periodically) viviparous. 


ORDER SINGLE. Rotatoria. 
(Fhe characters of the class are those of the single order.) 


Family L. _Mloscularie. Tentacles or lobes around the mouth 
(with rotatory organ deeply cloven EHRENB.), furnished with cilia. 
Body affixed by a pedicle. 


The hairs of this wheel-animalcule are, according to DuJArpin, 
Prerurrer and other observers, not vibratile cilia, but are capable 
individually of expansion and contraction ; EHRENBERG, who admits 
that these hairs may for a long time continue at rest and be flaccid, 
still maintains that they occasionally vibrate, and refers to EicHHoRN 
who perceived the same thing in his ecrown-polyp, Stephanoceros 
(Beiträge zur Naturgesch. der kleinsten Wasserthiere, s. 21). 


Floscularia OKEN, ErreNB. Body clavate, or campanulate, 
anteriorly expanded, five or six lobes sustaining a fasciculus of long 
cilia. A vagina transparent, cylindrical, often covering the solitary 
animal. 


Sp. Mloscularia ornata EHRENB., Der Fünger EicHHORN 1. 1. Tab. mr. figs. 
G—L, Pp. 39; EHRENB. Organisation in der Richt. des kl. Raum. 3tter. Beitr. 
Tab. var. fig. 2; Infusionsth. Tab. xuvr. f. 2; DuJaRD. Infusoir. Pl. rg, 
figs. 7, &c. 
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Stephanoceros EureNs. Body campanulate, surrounded by a 
« ad . 
transparent vagina. Tentacles five around the mouth, covered with 
cilia in whorls. 
Sp. Stephanoceros Hichhornii Enrens., Der Kron-Polyp Ercun. 1. L Tab. 1. 


fig. 1; EERENB. Organis in d. Richt. d. kl. Raum. 3tter Beitrag, Tab. x1. 
fig. 1, Infusionsth, Tab. xuv. fig. 2. 


Family IL. Melicertina. Rotatory organ simple, with margin 
entire or lobate. ‘Two stapediform maxillee, with teeth transversely 


incumbent. Body aftixed by a pedicle. 
Plygura Dusarp. (Piygura, OZcistes, Conochirus EnreNB.) 


Lacinularia OREN, Souweraa. (Megalotrocha Erm. and Lact- 
lunaria ejusd.) Rotatory organ large, incised on one side, hence 
bilobed or reniform. Animals often social, and sometimes covered 
by a gelatinous envelope. 


Sp. Lacinularia socialis Somweree., Hydra socialis L., Brachionus socialis 
Parr, Vorticella socialis Murun., Infusor. Tab. xum. figs. 13—15, (and 
Vortic. floseulosa Murru. ibid. figs. 16—20), Rasen, Ins. m1. Supp. Tab. 
94, figs. 1—6; EHRENB. Znfusionsth. Tab. XLIv. fig. 4. They form 
minute, white, conical bodies, which adhere to the roots of water-plants 
(Lemma, Ceratophyllum, Chara, &c.), and consist of fifty or more such 
wheel-animalcules, whose extremities are all directed to the centre. After 
a time the young ones separate themselves from this connexion, move 
away and adhere to different plants, to form new colonies. Mr, egalotrocha 
alboflavicans Erm, Rasen Zus. mr. Suppl. Tab. 95, 96, (Megalotr. alba 
BrRENB., Zur Erkenntniss d. Organis. in der Richtung des kleinsten Raumes. 
2ter Beitrag, Tab. 1. f. 15, intestinal canal), Enr. Infusionsth. Tab. xurv. 
fig. 3, is distinguished from the former species by the absence of an 
envelope, though united with it by former writers. 


Tubicolaria LAM. (in part), ErnreNB. Body clavate, with rota- 
tory organ four-lobed, and respiratory tube double, included in a 
gelatinous vagina. 


Sp. Tubicolaria najas EHRENB., Rotifer albo-vestitus DurrocHer, Ann. du 
Mus. Vol. xrx. Pl. 18, figs. 9, ro; EHRENB. Infusionsth. Tab. xuv. Bo 


Melicerta SCHRANK, OKEN. Body clavate, with rotatory organ 
four-lobed, and double respiratory tube, retractile within a vagina 
conico-tubular, granulose, opaque. Two ocelli in the younger age. 

Sp. Melicerta ringens SOHRANK, Sabella ringens L., Syst. nat. Ed. xm. Lerv- 
WENHOECK, Phil. Pransact. 1704, Vol. xrv. p. 1784, figs. 3, 4 ; Sendbrieven, 


Delft, 1718, vre, Brief, bl. 63, &c.; ScHarreR Die Blumenpolypen der 
sússen Wasser. Mit 3 Kupfert. Regensburg, 1755, 4to; Rotifer quadricir-. 
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cularis Durrocuer Ann. du Mus. Vol. xrx. Pl. 18, figs. 1—8; EHRENB. 
Infusionsth. Tab. xuvr. fig. 3. These animalcules seated in a case that 
adheres to duck-weed, belong to the forms which were first discovered by 
LEEUWENHOECK. 
‚ Limntas SCHRANK, EnreNB. Body clavate, with rotatory 
organ bilobed, and respiratory tubule none, solitary, retractile into 
an opaque envelope. Oecelli two. 


Sp. Limnias ceratophylli, EurenB. Infusionsth. Tab. xuv1. fig. 4. 


Family IL Brachtonwa. Animals swimming freely, covered 
with a membraneous scute univalve or bivalve, furnished with rota- 
tory organ double or multiple (zygotrocha or polytrocha EureNn.) 


Pterodina EureNB. Shield orbicular or oblong. Rotatory 
organ double. Two ocelliform points. Tail cylindrical, transversely 
rugose, terminated by a suctorial dise which is often ciliated. 


Sp. Pterodina patina EHRENB., Brachionus patina Mvr. ‚ Infusor. Tab. 48, 
figs. 6—ro, EHRENB. Jnfusionsth. Tab. LxIv. figs. 4, &c. 8 


Brachionus Hur, Murrr. (in part). Scute urceolar, open in 
front and behind, with anterior aperture or both denticulate. Rota- 
tory organs two. Maxille digitate. 


1. Tail artieulate, forked at the point. 


a) With ocelliform point above the maxillze. (Genus Brachionus 
EHRENB.) 


Sp. Brachionus urceolaris Murur., Znfusor. Tab. 1. figs. 15—21. EHRENB. 
Organis. in d. Richt. des kl. Raumes, ztter Beitrag, Tab. 1x. fig. m1, 
Infusionsth. Tab. Lxim. figs. 3, &c. 


b) Without ocelliform point. (Genus Noteus EHRENB.) 
Sp. Noteus quadricornis EHRENB., Infusionsth. Tab. Lxir. fig. II. - 


II. Tail none. (Genus Anurea EHRENB.) 


Sp. Brachionus squamula Muzrrr., Anurea squamula EHRENB., Mverr. 
Infusor. Tab. 47, figs. 4—7, &c. 


„Lepadella Bory (spec. of Brachtonus Muerr.) Seute oval, 
convex above, flattish beneath, open at both ends. Rotatory organ 
divided into several lobes. Tail triarticulate, forked at the extre- 
mity. Maxille naked, terminated by a single point, or by two or 
three teeth. 


Genera : Lepadella, Metopidia, Stephanops, and Squamella EnreNp. 


Sp. Lepadella (Stephanops EHRENB.) lamellaris, Brachionus lamellaris Mverr. 
Infus. Tab. 47, figs. 8—r11 ; EuRENB. Infusionsth. Tab. uix. figs. 13, &c. 
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Euchlanis BHRENB. (spee. of Cercarta Mueur.) 

Sp. Zuchl. luna, Oercaria luna Murrr., Furcocerca luna LAM, Muevr. 
Infusor. Tab. xx. figs. 8, 9; EHRENB. Znfusionsth. Tab. Lxir. figs. ro, &c. 

Dinocharis ErRENB. 

Salpina EnRENB. 

Colurus EHRENB. 

Monura EHRENB. 

Rattulus LAM. (Mastigocerca and Monocerca EureNs.) Body 
oval, covered with a scute carinate, narrowed posteriorly. Rotatory 
organ divided into several lobes. Tail stylform, long, rigid. 
Oecelliform point single. 

Sp. Rattulus carinatus LAM, Prichoda rattus Muerur., EromHORN Wasser- 
thiere, Tab. rr. fig. o, die Wasserratte Muerur., Infusor. Tab. xxIx. figs. 
57. (EHRENBERG distinguishes here two species and two genera; 
Mastigocerca carinata Murrr. 1. l. fig. 7, Znfusionsthier. Tab. vir. fig. 7, 
which has a shell, and Monocerca rattus, Tab. Xuvumr. fig. 7, to which 
ErcHHORN's drawing and the first two figures of MurLrEr |. 1. belong, 
which wants the shell, whilst he however remarks, that both are very 
similar ; DUJARDIN is of opinion that only one species should be adopted.) 

Rattulus ErrenNB. With two ocelliform points, and tail styli- 
form, infleeted. (Animal naked? Is this its place ?) 

Sp. Rattulus lunaris, Trichoda lunaris Mueur., Infus. Tab. XXIX. figs. 1—3, 
EHRENB. Znfusionsth. Tab. Lvr. fig. r. 

Polyarthra EnReENB. 

Triarthra EHRENB. 

Sp. Triarthra longiseta BareNs., EronHorN Wasserthiere, Tab. 1. fig. 7, 
EHRENB., Organisat. in d. Richt. des kl. Rawmes, 3tter Beitrag, Tab. vur. 
fig. 1, Infusionsth, Tab. Lv. figs. 7, &c. 


Family IV. Hydatinea (Fureularina DusArp.) Animals swim- 
ming freely, naked, with integument contractile, flexible, often 
marked by parallel ruge. Tail forked. 

A. Rotatory organ single, continuous, not lobed at the margin. 
(chthydina EnreNs. in part). 

Ichthydium Buren. (species of Cercaria Murru.) Body 


smooth. 
Sp. Ichthyd. podura EuRENB., Infusionsth. Tab. xuum. fig. 2. 


Chaetonotus EHRENB. (species of Trichoda Mur.) Body 
hairy. 
Sp. Chaetonotus larus, Trichoda larus Murur., Infusor. Tab. 31, figs. 5—7; 
EHRENB. Infustonsth. Tab. Xun. figs. 4, Gc. 
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(DusArpin (Znfus. p. 268, 1841) gave reasons for the exclusion of 
Chatonotus and Ichthydium from the Rotatoria, and placed them 
provisionally in his order Znfusoires symêtriques. _Afterwards 
C. Voer referred them to the Zwrbellaria. Scmuurze discovered in 
the sea-sand at Cuxhaven (1853) a new genus and species closely 
allied in anatomical structure to our Zchthydina, which he named 
Pwrbanella hyalina. Neither in Zchthgydium nor Oheetonotus do the 
cilia form a true wheel-organ round the mouth capable of protrusion 
and retraction. In Zchthydiwm they are spread over the entire 
abdominal surface ; in Chetonotus over the whole of the anterior half 
of the abdomen, and at the margin of the posterior half form a band 
which surrounds the closely set, stiff hairs, which are much finer than 
the spines on the dorsal surface and directed backwards to cover the 
non-ciliated portion of the abdomen. The tail is forked, but not 
Jointed. The intestine is straight, the anal opening at the fork of 
the tail. Neither vessels, nerves, nor muscles can be seen, except 
that the cesophagus is muscular. The sexual organs are situated 

between the intestinal canal and the integument of the back, the 
testes consisting of a loose cluster of vesicles in front of the ovary. 
SCHULTZE concludes that the Zchthydina of EureNBerG (exclusive of 
his genera Ptygura and Glenophora which are true rotatories) must 
be excluded from the Rotatoria, and that they belong more nearly 
to the Purbellaria than to any other order of worms. There are 
however remarkable differences of structure between them and 
any family of T'wrbellaria. For in those T'urbellaria which have a 
straight intestine with anal opening, the sexes are distinct ; whilst 
in those which are hermaphrodite the intestine has no anal opening. 
SCHULTZE eontends however that in worms the characteristie derived 
from the form of the intestinal canal is of greater systematic value 
than that derived from the formation of the sexual organs: and 
recommends that the Zchthydina, limited as above, be placed pro- 
visionally amongst the Microstoma of the order Turbellaria, which 
will then require to be subdivided into the dicecious and the monce- 
cious (Zehthydina). See ScHuurze in Muerzer’s Archiv. 1853. 
s. 241-253. Taf. vi] 


B. Rotatory organ multilobed or parted (Hydatinda EnRrENB.) 


Otoglena EmreNB. Maxillge none. Ocelliform points three, the 
middle one sessile, the two lateral pediculate. 


Enteroplea ÉmreNB. Body oval, oblong, anteriorly truncatc. 
Maxillee none. Oeelliform points none. 
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Sp. Znteroplea hydatina EureNB. Tab. xuvm. fig. 1, DuJarp. Infusoires, 
Plmixfig, a, 


Hydatina Buren. Body oval, anteriorly truncate. Maxillse 
digitate at the extremity, terminated by teeth five in number, free. 
Oeelliform points none. 

Sp. Mydatina senta, Vorticella senta Mveru., Infusor. Tab. xur. figs. 8—14 ; 
EHRENB. Organisation, Systematik, &e. 1830, Tab. vir. Fnfusionsth. XLVIL. 


fig. 2 ; this is the animal in which EHRENBERG first demonstrated the com- 
posite structure of the Rotatoria. 


Notommata BHRENB. (in part). Body oval or oblong, posteriorly 
narrower, anteriorly truncate. Maxillee digitate, with several teeth 
at the extremity. Ocelliform point single, forward, dorsal, or 
several points clustered. 


Sp. Notommata clavulata BHRENB., Organisation in der Richtung d. kl. 
Raumes, ziter Beitrag, Tab. x. fig. 1, Infusionsthierchen, Tab. 1. figs. 5, &c. 


Oycloglena lupus EHRENB., Infusionsth. Tab. xvr. fig. ro, (the form of 
the maxille not yet accurately known). 


Syncheta ErreNB. Body broad anteriorly. Rotatory organ 
armed with styles. Ocelliform point single, anterior, dorsal. 


Sp. Synchaeta baltica BERENB., Infusionsth. Tab. vim. fig. 5; phosphorescent, 
in the Baltic, &c. n 


Furcularia LAM. (in part), Dusarp. Maxille forcipate, with 
extremity usually undivided and acuminate, or bidentate, protrac- 
tile as far as the margin of the rotatory organ. 


a) Ocelliform point none. Pleurotrocha EHRENB. 
Sp. Plewrotrocha constricta BHRENB., Infustonsth. Tab. xuvmm. figs. 1, &c. 


b) Oeelliform point single. Fwrcularia and Scaridium EHRENB. 

Sp. Purcularia gibba EHRENB., Infusionsth. Tab. xuvum. figs. 3, &e— Furcul. 
longicauda LAM., Frichoda longicauda Mvrur., Znfusor. Tab. xxxr. figs. 
8—ro, Scaridium longicaudum EHRENB., Jnfusionsth. Tab. Liv. fig. r, 
with a hook in front on the wheel-organ and a very long tail, by which the 
animal progresses in the water by leaps. 


c) Oecelliform points two (Diglena and Distemma EHRENB. exclusive of 
Distemma marinum ejusd.) 

Sp. Furcularia forcipata, Cercaria forcipata and vermicularis Muveur., Infu- 
sor. Tab. xx. figs. 18—23 ; EHRENB. Infusionsth. Tab. uv. fig. 1, Dekinia 
vermicularis, MORREN Bijdragen, tot de natwurk. Wetensch. v. pp. 227, &c. 

d) Oeelliform points three (Priophthalmus, Eosphora EHRENB.) 


e) Oecelliform points numerous, disposed in two clusters (Theorus 
EHRENB.) 
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Lindia Dusarp.? 


Note Genus Albertia Dusarp. is distinguished by a shield in 
front of the rotatory organ and by a tail which is conical, short, un- 
divided. Body eylindrical, elongate. It lives parasitically, in the 
intestinal tube of earth-worms and slugs. Comp. Ann. des Sc. nat. 
2e série, Tom. x. p. 175, Tab. 1. 


Family V. Philodinea Enrens. (Rotifera Dusarp.) Animals 
swimming freely or creeping (after the manner of geometric cater- 
pillars). Body elongate, fusiform, contractile into a ball. Rotatory 
organ double. Tail articulate, furnished posteriorly with little 
horns or styles. The stapediform maxillee with two parallel teeth, 
sometimes with three. 


Rotifer Cuv.t (The characters of the family.) 
a) Without proboscis. 
Typhlina ErrexB. (and Hydrias ejusd. Ocelliform points none). 
Monolabis ErrexB. Oeelliform points two. 


b) Anterior process retractile, proboscidean. 

*) Oeelliform points none. 

Calladina ExREN». 

1) Oeelliform points two. 

Philodina. The ocelliform points situated behind the proboscis. 

Sp. Philodina erythrophthalma EHreNs., Organisation, Systematik, &c. 
Berlin, 1830, Tab. vir. fig. 2; Infusionsth. Tab. Lxr. fig. 4; by former 
writers confounded with Rotifer vulgaris. DusaRDIN names this species, 


with which he thinks some other species of Philodina EHRENB. ought to 
be united, Rotifer inflatus, Infusoires, PL. 17, fig. 2. 


Lotifer Errens. (and Actinurus ejusd.). Ocelliform points situated 
at the anterior part of the proboscis. 


Sp. Rotifer vulgaris SCHRANK, EHRENB., Furcularia rediviva LaM., Vorticella 
rotatoria Muerr., Infusor. Tab. xum. figs. II—16; EHRENB. Organisat., 
Systematik, &c. 1830. Tab. vr. fig. 1, Infusionsth. Tab. Lx. fig. 4; DuJar- 
DIN, Znfusoires, Pl. 17, fig. r. 


This Wheel-animalcule was first discribed and figured by LEEUWENHOECK 
in 1702. (Sevende vervolg der Brieven, 144 ste Missive, bl. 406). He observed 





} Tableau élémentaire, 1798, p. 653. 
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that this animal, which he had found in a leaden gutter of his house, after 
it had been dried with the sand and other matters that adhered to it, 
revived again, when after two days he poured water upon it, which, having 
been previously boiled, could contain no living animalcule. He afterwards 
found that the same phenomenon occurred after a lapse of five months 
(bl. 413). Different observers repeated these experiments. FONTANA 
found Wheel-animalcules that had been dried for two years and a half 
revive on being moistened (Praité sur le venin de la Vipère 1., Florence, 
178r, 4to. pp. go, 92), and SPALLANZANI saw the waking from slumber 
occur even after four years (Opuscules de Physique, traduits par J. SENEBIER, 
Genève, 1777, IL. p. 310). The last-named observer saw the same pheno- 
menon many times in succession ; nay, even eleven times he saw alternately 
apparent death and life, A few minutes are often sufficient to revive the 
creatures ; but such alone as were surrounded with sand and other matter, 
not those which lying quite bare had been dried, wererevived. Observations 
in the present century also are not wanting, by DurROCHET, C. SCHULTZE 
(according to EHRENBERG on Philodina), and others. 


This phenomenon does not stand quite alone. We have spoken above of 
Anguillula (p. 194), and SPALLANZANI observed the same phenomenon in a 
microscopic aquatic animal, which he named Tardigrade, and which has 
been called Arctiscon by other writers. DUJARDIN brings this and other 
similar animals as well as the Wheel-animalcules into the same class of 
Systolides; but we are of opinion that they ought rather to be placed, as 
very imperfect forms of Arachnoïdea, with the Acari, It is on these far- 
digrades that Doyére not long ago performed his very interesting experi- 
ments, and also, after most perfect desiccation of the animals when quite 
uncovered, succeeded in reviving them (Ann. des Sc. nat. 2° série, 1842. 
Tom. xvm. Zoologie, pp. 5—35)- 


To these observations no exception can well be taken ; the facts must 
either be stoutly denied or be accepted as we find them. SPALLANZANI 
asserted incorrectly that life was quite gone, and that a real revival 
occurred (L. 1. p. 322). LiEEUWENHOECK expressed himself more cautiously. 
BoNNeEr too speaks of a seeming death, and says that life is not quite 
extinguished (Consid. swr les corps organisés, Cluvres, Neuchatel, 1779, 
8vo. VI. p. 224, Contemplation de la nature, ibid. Tom. var. p. 262). VoN 
HuMmBoLpr calls the state of apparent death in these animals one of sleep, 
or of suspended life (Versuche über die gereizte Muskel-und Nervenfaser, 
1797. Svo. 1. s. 296). Im this desiccated state life is potentially present, 
but does not announce itself by actual phenomena. If we choose to name 
this life latent, we must not call death itself a latent life; certainly these 
animals are not dead, but their life is brought to a stand by the want of 
one of the most common and most necessary of vital stimuli, by the want 
of water. 











CLASS VII. 
RINGED WORMS (ANNULATA). 


LinNmus placed (vid. p. 30) all animals that are destitute of a 
proper internal skeleton in two classes, that of Insects and that of 
Worms. In reviewing the principal modifications which subsequent 
writers have introduced into the general classification of the animal 
kmgdom, we find that they relate chiefly to the animals placed by 
LiNNeus in the latter class. All those classes which we have 
hitherto treated of have been formed by separation from the LuN- 
NEAN class of worms; all the animals which we shall describe in 
the sequel as Molluses formed collectively a portion of the same 
great division. Amongst creatures so numerous and of such variety 
of form, there are some which in type, or plan of organisation, 
approximate towards insects; they are, like insects, articulate 
animals, but differ from them by the absence of articulate feet. As 
early as the end of the last century Cuvrer made of these a distinct 
division of the animal kingdom under the name of Worms, and, at 





1 Compare on this class — 

0. F. Murrver, Vermium terrestrium et fluviatilium seu Animalium infusoriorum, 
helminthicorum et testaceorum, non marinorum, succincta Historia, Haunie et Lipsiee, 
1773, 1774, U Volumina 4to. (This work describes the Worms of LINNzus, that is, 
the invertebrate inarticulate animals and the ringed Worms.) 

0. F. Mverzer, Naturgeschichte einiger Wurmarten des süssen und salzigen Wassers, 
mit Kupf., Kopenhagen, 1771, 4to. (new edit. 18oo). Descriptions and observations 
referring chiefly to the genera Nais, Nereis and A phrodite. 

J.C. Savreny, Système des Annelides, Description de V Egypte, Tom. xxvr. Paris, 
1826, (pp. 325—472). 

AUDOUIN et Mrrnm EpwArps, Classification des Annelides et Description de celles, 
gui habitent les côtes de la France. Annales des Sc. natur. Tom. Xxvir. 1832, pp. 337— 
447, Tom. xxvim. 1833, pp. 187—247, XXIX. PP. 195—269, pp. 388—412, XXx, 
PP- 411—425. 

Mine Epwarps, Annclida in Topp's Cyclopaedia 1. 1835, Pp. 164—173. 

A. S. OersteD, Gronland's Annulata dorsibranchiata in Kongl. Danske videnska- 
bernes Selskabs Naturvidenskabelige og mathematiske A fhandlinger x. 1813, PP. 153— 
216, with figures. 

A. E‚ Grus, Die Familien der Anmneliden, Ein Systematisches Versuch. Berlin, 
18sr. 
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the same time, added to it the Mntozoa'. Some years afterwards 
Cuvier discovered that many of these animals have red-coloured 
blood, and thought that a name implying this was justifiable (wers 
à sang rouge), whilst LAMARCK, on account of the rings into which 
their body is divided, named them Annelides. 

It was necessary to premise these historical notices in order to 
make it clear why we have given to this class of animals the name 
“Ringed Worms;” and, notwithstanding, include in it animals 
whose body is not divided into rings. The name may be defended 
by similar instances from other classes of animals, where names do 
not always suit all the individuals in them? But, further, we 
prefer this name to that of “ Worms,” because this last is too 
indeterminate, and, as has been alleged above, has a double meaning. 

One of the best writers on the Annulata is O. F. Muerrer, to 
whom the whole of Zoology is indebted for distinguished services. 
The immortal PALLAS, also, described many ringed worms, and 
investigated them anatomically. In the present century they have 
been especially investigated by SAVIGNY, MrLNe EpwARDS, GRUBE 
and OERSTED. WEHRENBERG has placed some of these worms, 
on account of the vibratile cilia with which their integument is 
beset, in a separate class, under the name Zurbellaria. But, besides 
that we think too great a multiplicity of classes is to be avoided, 
some of these Twrbellaria approach far too nearly to other natural 
divisions of the Annulata to allow us to place them in a distinct 
class of the animal kingdom’. 

Cuvrer and LAMARCK placed the Annulata higher in the animal 
kingdom than the rest of the articulates ; above the Crustaceans. It 
is true that the last-named Zoologist considered the Crustaceans to be 
the more highly organised, but believing that the Annulata ought to 
stand above the Insects, and that it was inexpedient to break the con- 
neeted series formed by the Insects, Arachnoïds, and Crustaceans, 





1 Tableau élément. de VHist. nat. des Animaux, 1798, p. 624 ; Leg. d'Anat. com- 
parée 1. rvième Tableau. LAMAROK adopted the same class in his Système des Anim. 
sans vertèbres, 1801, p. 315. 

2 The class of the Acalephee for instance, the order of the hemiptera, a name which 
is properly applicable to the division of the heteroptera alone. 

3 In the following general view of the internal structure of this class we shall 
especially fix our regards on those animals which indicate most clearly the articulate 
type; for the rest we refer to the special notices in the Systematic Arrangement. 
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_by the Annulata, he preferred to place these last at the top. We 
are quite as ready to acknowledge that Articulates with articulate feet 
form a single connected series, and would not therefore separate 
them from each other; but we place the Annulata below the Insects, 
not above the Crustaceans. This arrangement, formerly adopted by 
us when it was less common, appears now to be generally received; 
even by Frenchmen, as, for instance, MiLNe EDwArDs. 

The body of ringed-worms is generally much elongated and 
eylindrieal; in some instances it is broader and oval. It is divided 
by transverse folds into rings or girdles, which, in most species, are 
very numerous, and in one and the same species may vary greatly 
in number, at least when that number is very great. ‘The common 
Leech has about 100 such, Wunsce gigantea above 400; in Phy/llo- 
doce laminosa SAV., AupouUIN and Mirye EpwArps found nearly 
500 rings, whilst in other individuals of the same species there 
were sometimes only 300. The integument is always soft, not 
corneous, but some of them live in sheaths or shells, sometimes 
compacted with bits of shell or grains of sand into a mosaic work 
of considerable strength, and sometimes consisting of calcareous 
matter, as in the genus Serpula. 

In some the head is not distinct from the succeeding rings of 
the body. In others it is distinguished from the trunk by its 
different form, and is provided. with eyes and even with threads, 
which many authors name Antenne, after the so-named parts in 
Insects and Crustaceans; but they differ from these, and can be 
pushed in and out like the horns or feelers on the head of snails. 
The number of these feelers differs ; there are rarely more than five, 
and some species have only a single thread of the kind. 

On the rings of the body spines or hairs are usually set, which 
however may be entirely wanting in some, as in the leech. In 
most the hairs or spines are placed upon minute lateral tubercles, 
which may be considered as rudiments of feet. These rudimentary 
feet are, however, never jointed as in insects. They are usually 
divided into two parts, which may be named oars or fins; one on 
the dorsal surface, another on the ventral surface (rame dorsale et 
rame ventrale SAVIGNY). On each of these two projections a 
bundle of hairs (setce) is set, of very different form; and, besides this, 
each projection has, as the rule, a conical spine that can be re- 
tracted into its sheath and is called needle (acus). Moreover, at the 
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base, or foot-piece of each of these oars there is usually placed 
a filiform appendage (cérrus). In the Dorsibranchiates there are 
found, in addition, on the dorsal surface towards the sides and near 
the oars, or upon them, the external respiratory organs, Gils, of 
various forms; sometimes divided like a eomb, or branched like a 
tree, sometimes composed of simple filiform appendages resembling 
the cirri of the oars. In other ringed-worms the gills are situated 
at the most anterior part of the body. In the Leech, the Harth- 
worm, and allied genera, no respiratory organs are visible externally. 
In those ringed-worms that have not a distinct head, the mouth 
is usually found quite at the anterior extremity of the body; in the 
rest it is situated on the inferior surface, and usually a muscular 
proboscis can be everted (Phyllodoce Nereis, &c.). Im these, more- 
over, the mouth is ordinarily armed with horny jaws, placed late- 
rally, differing in number in the different genera. Oeccasionally the 
number is not the same on the two opposite sides. Thus the genera 
Cnone and Aglaura SAV. have four jaws on the right, five on the 
left; Lysidice and Leondee three on the right, and four on the left. 
The intestinal canal is, for the most part, straight, yet there are 
exceptions. In Sabella ventilabrum the canal makes a great num- 
ber of transverse flexures, lying upon one another, and winding 
sometimes to the right, sometimes to the left: the first portion 
alone, the cesophagus, is straight!; GRruBE observed the same dis- 
position in Cirratulus®. In Amphictene (Amphitrite aurtcoma bel- 
gica Cuv.) the intestinal canal makes two flexures, as in Holothuria, 
first proceeding backwards, then straight forwards, and then back- 
wards again with a narrower portion between the two others®. In 
the remainder, where the canal is straight, there are usually lateral 
appendages, or it is as though divided into cells by transverse 
constrietions. In the Earth-worm a short round stomach succeeds 
to the cesophagus, and then there is another muscular stomach. In 
Arenicola the middle wider portion of the intestinal canal has very 
thin walls, and is covered with very regular vascular reticulations 





1 Mercken, System der Vergl. Anat. Iv. 1829, s. 71, R. WAGNER in OKEN'S Jsis, 
1832, 8, 65%, Tab, X. fig. I3. 

2 A.E. Gruse, Zur Anatomie und Physiologie der Kiemenwürmer, Königsberg, 
1838, 4to. s. 34. 

3 PALLAS, Misc. Zoolog. p. 129, Tab. rx. figs. r2, 13. 
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dividing it, as it were, into cells. Two conical yellow coecal pouches 
are placed at the commencement of this portion of intestine: they 
may probably be considered to be rudiments of the liver. In 
the common Leech, the short cesophagus, of an oval form, wider 
towards the middle of its length, passes into a long stomach, which 
is divided by transverse walls into eleven portions: on each side are 
seen ten coecal appendages to the stomach, the last of these being 
the longest ; the inferior opening of the stomach (Pylorus) extends, 
like a funnel, into the intestine by a narrow opening. In other 
genera of Hirudinea, ex. gr. in Heemopsis, the intestinal canal is 
more simple, having only two ccecal appendages!. Im Aphrodita 
there succeeds to a very muscular eylindrical tube, which PALLAS 
described as stomach, a thin intestinal canal of considerable width 
with about twenty coecal appendages on each side? These append- 
ages are narrow at their insertion into the intestine, wider in their 
middle, where they are provided with branched lappets, and termi- 
nate in longish coecal sacs. This structure recalls the disposition 
of the intestinal canal in Planariwe and Distomata, and the blind 
branched appendages of the intestinal canal in Star-fishes may be 
compared with it. They are filled, as these are, with yellow fluid, 
and may be compared to rudiments of liver. In other animals again 
the liver appears as a protrusion of the intestinal canal. 

The system of Blood-vessels presents very many modifications 
in this class. As to the blood itself, we have seen above, that 
Cuvrer believed it to be red in all the ringed-worms. Such is 
really the case in by far the greater number, as Zirudo, Liumbricus, 
Arenicola, Nereis, Terebella, Serpula, &e.: in others it is nearly 
colourless, as in Aphrodite: yellow, as in Polynoë and Phyllodoce, or 
even green, as Mrne EpwArps found it in a species of Sabella. The 
general arrangement of the circulating apparatus is as follows: there 
are two main stems, one on the dorsal surface, the other on the 
ventral surface, which run in the midst through the whole length 
of the body, and as far as the course of the blood could be deter- 
mined in the living body—(for which investigation small indivi- 
duals are frequently more fitted than large ones, on account of their 
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1 See a figure in BRANDT und RatzeBure, Medizinische Zoologie, 11. Bd. 1833, 
Tab. xxix. B. fig. 12. 


3 ParLas, 1. 1. Tab. vi. fig. rod, d, fg. 1199. -G. 


R. TREVIRANUS in Zeitsch rift 
für Physiologie m1. 1829, 5. 159—161, Tab. xm. fig. 9. 
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transparency), the blood moves in the dorsal vessel from behind for- 
wards, in the abdominal vessel from before backwards!. In the Earth- 
worm (Zumbricus) the two trunks are united in the anterior part of 
the body by five or more (7—9) arches widened like strings of 
pearls. (It is almost impossible not to recall here the vascular arches 
which in the embryos of mammals run along the branchial fissures.) 
In others the eonnexion forwards is effected by vascular plexuses 
(retia mirabilia)®*. The dorsal vessel is usually considered to be 
arterial, the abdominal venous: and in most of the ringed-worms 
this opinion is not without ground, as might indeed have been con- 
eluded from analogy with other articulates. Sometimes the anterior 
part of the dorsal vessel becomes wider, resembling a rudiment of a 
heart, which then is in most cases an arterial heart like that of 
spiders and crustaceans. The exception however observed by 
Mrne EpwArps must not be forgotten; in Zerebella the heart 
drives the blood to the gills, and must therefore be considered to be 
a venous heart, analogous to that of fishes. 

Other less important modifications of the vascular system consist 
in the breaking up of the two main stems into several, which are 
sometimes quite separate from each other, though placed in proxi- 
mity (Nephthys, Hunice), or in the presence of lateral longitudinal 
stems. Im Pleione carunculata there are as many as seven longitu- 
dinal stems: four on the ventral surface, of which the middle ones 
are small and lie at the sides of the nervous system, and the two 
outer which are larger and give twigs to the gills, and tree on the 
dorsal surface, of which the two lateral receive the blood from the 
gills, and are connected by transverse branches with the third or 
median trunk®. In the Leech there are four principal stems, one 
dorsal, one abdominal, and two, larger than these, lateral. 





1 In this simple fundamental form the vascular system presents itself in Mais, 
where an arched vessel at the anterior extremity of the body unites the two longitudinal 
vessels. GRUITHUISEN, Anat. der geziüngelten Naïde. Nov. Act. Acad. Ces. Leop. 
Tom. xr. p. 233. And Ueber die Naïs diaphana, ibid. Tom. x1v. pp. 407, &c. 

2 In Nereis: see H. Raruxm, de Bopyro et Nereide commentationes due, 1837, 4to. 
who calls these parts organa reticulata. Mine EpwARDS, Ann. des Sc. nat. ze Série, 
Tom. x. Zool. 1838, Pl. 12, fig. r. Similar vascular plexuses exist also in Pleione 
carunculata, see G. R. TREVIRANUS, Beobachtungen aus der Zool. u. Physiol. Bremen, 
1839, s. 54, and A.E. Grusp, De Pleione carunculata Diss. Zootom. Regiomonti 
Prussor. 1837, p. 19. 

3 GruBr, De Pleione carunculata, pp. 18, 19. On the circulation in the ringed- 
worms I. MUELLER in Burpacm’s Physiologie IV. 1832, 8. 143-—149, may be also 
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Respiration is effected by the skin, or by external gills of very 
different form, or by vesicles on the sides of the body. In the Lieech 
there are found about seventeen such vesieles on each side, which 
open on the abdominal surface. The openings are extremely minute, 
and between two of them on each side there are four rings or seg- 
ments of the body without such openings. A white convoluted 
structure is connected with these vesicles by means of a thin pedicle, 
and eontains (according to Ducts) a blood-vessel in its interior. 
That these vesicles secrete mueus, is no proof that they are not 
respiratory organs; some writers think that it is their sole function 
to supply that secretion; and BrANpr believes that respiration in 
the Leech is effected by the skin. At all events, though these 
vesieles receive and return blood-vessels, they have not a perfectly 
separate circulation of blood in them, and the respiratory organs 
would seem to receive in this case, as in that of Reptiles, a portion 
only of the venous blood. Im the Earth-worm there are more than a 
hundred such vesieles ; their openings are on the abdominal surface, 
according to Leo and Duaes, whilst Meekeren and Morren think 
that they are connected with a single series of apertures on the 
dorsal surface, which Wirrs fte deseribed and compared to 
the spiracles of Insects! 

The ringed-worms, until within the last few years, were sup- 
posed, almost universally, to be bisexual. It was only in the 
Aphrodita that a separation of the sexes was, with some hesitation, 
accepted, when PArLrAs had shewn that certain individuals were full 
of eggs at the same time that in others the cavity of the abdomen 
eontained a tenacious milky fluid? Afterwards RArHkKr also found 
a separation of the sexes in Amphitrite?, and QUATREFAGES observed 
the same in a large number of marine ringed-worms (tubicole and 
errantía)*. The observations of STEENSTRUP on Lepidonote, Phyllo- 
doce, Nereis, Nephthys, Terebella, and Serpula are to the same effect: 
in the last genus the sexual distinction may be recognised by the 





consulted, and especially MiuNeE Epwarps, Ann. des Sc. nat. sec. Série, Tom. Xx. 
PP- 193-—221, Pl. ro, rr. (These figures are also transferred to the new edition of 
Cuvier, Rògne Animal, Annelides, Pl. 1, &c.) 

1 De Anima Brutorum, Amstelodami, 1674, S8vo. PP- 34 35, Tab. rv. fig. 3. 

2 Misc. Zool. p. go. 

3 Beiträge zur vergl. Anat. u. Physiol. Danzig, 1842, s. 66—68. 

4 MiLNe Epwarps, Rapport sur une Série de Mémoires de M. A. pr QUATRE- 
FAGES, Ann. des Sc. nat. 3ième Série 1. p. zr. 


214 CLASS VII. 


colour shining through the skin, which is white in male individuals 
and reddish in female. Other differences of external appearance 
in the two sexes are not known, unless we except an observation of 
Oersrep, which however is not altogether free from doubt, accord- 
ing to which in a new genus very nearly allied to Syllis, which he 
names Lxogone, the male individuals are distinguished by longer 
hairs, as they are in the genus Naïs!. There still remain the 
genera of the Húrudtnea and Lwmbricind, in which SrEENSTRUP in- 
deed adopts separation of sex under similar external form of the 
parts: but this requires confirmation after accurate investigation, for 
it is in conflict with earlier observations, whilst by later it is in part 
eontradieted?. On the whole, no common type can be assigned for 
the genital organs: for the most part, there are some pairs of vesicles 
(ovaria, testes) in the fore part of the body. In some Annulata setigera, 
apertures at the base of the foot-swellings have been seen, through 
which passes seed or eggs: but in many of them such an outlet is still 
unknown. For the most part, external genital organs are deficient: 
neither does copulation occur, except in Lumbricind and Hirudinea. 

The development of the egg has been investigated only in a 
few species. Here also that remarkable cleaving and successive 
division of the yelk has been observed, which Rusconr and Von 
Baer first detected in the eggs of frogs and of fishes. The deve- 
lopment of the embryo begins on the abdominal surface, and the 
yelk lies on the dorsal surface, as in Crustaceans and Insects: two 
abdominal streaks are observed at the commencement of develop- 
ment, which recall the dorsal plates of vertebrate animals®, 

The most recent times have made us acquainted with some 
remarkable metamorphoses in the course of the development of 
ringed-worms. LOVEN found the first stage in a worm of the 
family of the Nereids (probably a species of Phyllodoce) to resemble 





1 ERICHSON'’s Archiv f. Naturgesch. 1845, I. s. 20—23. 

2 See F. MurrLER on the Hermaphroditism of the Mirudinea, in the German 
translation of STEENSTRUP'S work cited above (p. 135) Untersuchungen ueber das 
Vorkommen des Hermaphroditismus in der Natur. Greifswald, 1846, s. 1ro— 114. 

3 Most of the observations refer to Hirudinea. Such are the following works :— 
B. H. Wesen, Ueb. die Entwickdung des medicin. Blutegels, Mroreu's Archiv. 1828, 
s. 366—418, Taf. x. x1.; R. WAGNER, Bruchstücke aus der Entwickelung des gemeinen 
Blutegels, Húrudo vulgaris L., Nephelis tesselata Sav. OKEN’s Isis, 1832, s. 398—408, 
Taf. 1v.; A. B, Grus, Untersuchungen ueber die Entwickelung der Clepsinen. Mit 3 
Kupfert. Königsberg, 1844. We may expect several observations on marine annulata 
from QUATREFAGES. See Ann, des Sc. nat. zième Série, Zoologie 1. p. 21. 
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a hemispherical or conical body of about 4 millim. terminating in a 
eiliated dise on whose edge the mouth seemed to be placed. At 
the pole of the hemisphere was the anus. This conical body 
increased gradually in length and became divided into rings gra- 
dually more numerous, the last formed ring being that next the 
dise (just as in Eserriemr’s observations on Bothriocephalus the 
new rings were formed in the anterior part of the body). Each ring 
originally consisted of four pieces: an anterior and a posterior 
piece being larger, almost a semicircle, and a smaller piece on each 
side connecting them. ‘The dise with its vibrating cilia diminished 
gradually and became changed into two fin-like appendages to the 
head, from which the feelers probably proceed! SARS saw the 
ineipient form of Polynoë cirrata as a short, oval, inarticulate body 
with a transverse circle of vibratile cilia round the middle? It 
may be confidently asserted therefore that there is a metamorphosis; 
parts are present which afterwards disappear (the vibratile cilia), 
others are deficient which are afterwards developed, and the entire 
form is changed. 

The Reproductive force is, in some animals of this class very 
great, in others small, although worms that have been cut through 
transversely continue to live for a long time, as has been observed 
in the leech, and by O. F. Murrrer in Nereis versicolor. TREM- 
BLEY’s experiments on the Fresh-water Polyp induced BoNNer to 
repeat them on Fresh-water Worms (Naïdes), and he found that 
the pieces he had cut off grew into new worms®. Muerrer also 
succeeded in similar experiments*. It has been thought also that 
they have succeeded in the Earth-worm, but here they have con- 
stantly failed with other experimenters. According, however, to 
the experiments of Dueès a few rings at the anterior part of the 
body may be reproduced and gradually changed into a heads. 





1 S. LOVEN, Zoologiska Bidrag; Metamorphos hos en Annelid (Aftryck ur K. 
Velensk-Akadem. Handlingar, 1840) ; translated into most of the zoological journals : 
Ann. des Sc. nat. ze Sér. xvm. p. 238. 

2 Brronson’s Archiv. 1845, 1. s. 11—19, Tab. r. 

3 Observations sur quelques espèces de Vers d'eau douce; Quvres (édit. Svo.) pp. 167, 
&e. Especially in Zumbricus variegatus Mueur. (Zumbriculus variegatus GRUBE) is 
this reproductive power great, in which BONNET saw the amputated head renewed eight 
times in two months. 

< Von Würmern des süssen u. salzigen Wassers, s. 4 3, 82, &c. 

9 Ann, des Sc, nat. XV. 1828, pp. 317, 318. 
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The Nervous System in the Annulata proper consists, as in 
Insects, of ganglia connected by two cords and placed behind each 
other in a series in the middle of the body on the abdominal sur- 
face. Originally each ganglion consists of two lateral portions, as 
is proved by the process of development: on the regeneration also 
of parts that have been cut away the nervous system appears to be 
formed of two lateral portions. A larger ganglion lies in the head, 
and is connected, by two nervous threads that form a ring around 
the cesophagus, with the first ganglion of the abdominal chain. 
But the Nervous System presents much variety in different genera, 
as well in. the number as in the greater or less development of the 
ganglia and in the nerves that spring from them ; whilst in the 
earth-worm, for instance, the numerous ganglia of the abdominal 
chain almost touch each other, in the leech they are only twenty- 
four or twenty-five in number, and are placed far asunder, especially 
in the middle. In Pleione carunculata the Nervous System con- 
sists, according to GRUBE, besides the middle chain, of two lateral 
cords, also with ganglia, which are connected with the former by 
transverse threads!, In Munice sanguinea QUATREFAGES found 
minute ganglia at the base of the rudimentary feet, which however 
were not connected, as a chain, by longitudinal filaments. In ad- 
dition to this nervous apparatus a special nervous system has been 
detected in many instances, agreeing with that portion of the 
nervous system in Insects which has been compared to the Nervus 
sympathicus of the higher animals: of which we shall treat more 
at large at the class of Insects. Im Mirudo medicinalis BRANDT 
discovered three minute ganglia in the head, which are united by 
threads with the cerebral ganglion, and from which the maxillary 
nerves arise; with the middlemost of the three ganglia a nerve is 
probably in connexion, which runs beneath the stomach in a longi- 
tudinal direction and finally divides into two branches; but this 
nerve differs from the sympathetic of insects in respect of its 
position on the inferior surface. Im Munice sanguinea and some 





1 Diss, zootom. de Pleione carunc. p. 9, figs. 1, 5. STANNIUS (Zsis, 1831) observed 
the same thing in another species of Pleione (Amphinome rostrata). Itis as though there 
were a repetition of the form of the vascular system on the dorsal surface, which here 
consists of three stems; see above (p. 212). Perhaps this arrangement occurs in 
several Annulata; at least WAGNER describes it also in Pontobdella muricata, Lehrb. 
der vergl. Anat, 1835, s. 381. 
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Nereidee QUATREFAGES found this system to be composed of differ- 
ent ganglia, and named it, on account of its position on the pro- 
boscis, systòme susmsophagien, or proboscidien supbrieur!, 

With respect to organs of sense, with the exception of tentacles 
and other appendages subservient to a finer sense of touch, for sight 
there are found im most species only coloured spots, usually black, 
of variable number, as special organs. According to 1. Muerrer’s 
investigations in a Nereis, the eyes of ringed-worms contain no 
transparent parts, but are merely swellings of the visual nerves sur- 
rounded by black pigment. They are endowed with sensibility for 
light, and the worms can distinguish between light and darkness : 
but what is properly named sight, perception of the form of objects, 
such eyes cannot afford. In Alciopa lepidota KrouN however found 
a lens and a vitreous body. A special auditory organ has not been 
detected; the first portion of the oesophagus is supposed to be the 
seat of taste. 

The organs of motion are in some more complicated than in 
others. In all muscular fibres are found beneath the skin, which 
may be separated more or less completely into layers: the external 
layer has a circular, the internal a longitudinal course. In some, as 
Aphrodite, these fibres are united to form distinct bundles. By means 
of the layers or bundles the body can be moved, contracted, extended, 
bent. Besides this general muscular system, motion of the body 
in the Leech can be also effected by means of a suctorial disc at its 
posterior part, in which there are circular and radiating fibres. The 
proboscis, which is capable of eversion and retraction, has proper 
muscles for these purposes. Concerning the bristles and hairs, 
which are found on many, we have already spoken above. These 
parts, springing from the sides, supply fixed points for the motions 
_of the body, like the spines of the Eehini : they are retracted, ex- 
tended or moved sideways by proper muscles. 

Many species of this class diffuse a phosphorie light. It is 





1 There lies also a small ganglion in front of the brain (ganglion cervical Quarrr- 
FAGES), and from the lateral parts of the brain a thread arises, which with that of the 
other side surrounds the mouth (Système sous-msophagien labial au proboscidien 
inférieur); this last portion of the nervous system may be compared with the 
ment in the Mollusca gasteropoda. See on the nervous s 
a memoir of QUATREFAGES illustrated with beautiful figures, 
Tom. mr. Zoologie, 1844, pp. 81—104. 
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asserted that this phenomenon has been occasionally observed in 
the earth-worm (Lumbricus terrestris L.) It is quite certain that it 
has been seen to occur in very many marine Annelides: and hence 
these are creatures also which contribute to the illumination of the 
sea. Nereide are especially noted in this respect: Ducks observed 
the phenomenon in a Mediterranean species 4'dong, Syllis fulgu- 
rans! QUATREFAGES made the important discovery that, in certain 
minute marine Annelides (species of Syllis and Polynoë), the seat of 
the phenomenon is at the base of the feet-tubereles—in fact in the 
muscles: it was only when the muscles contracted that the light 
appeared like an electric spark?, 

Ringed-worms are found in all eountries and seas: but it is im- 
possible to present a view of the geographical distribution of the 
species hitherto known, for this class is perhaps more generally 
neglected by voyagers than any other, and we are acquainted with 
few marine annelides except those from the Atlantic ocean, the 
Mediterranean, and the Red sea. Of the genus Palmyra only one 
species is known, which was found at the Mauritius. From the 
Indian sea some large and beautiful species are known, as Laodicea 
gigantea; Serpula gigantea is from the West Indies: and, in general 
the large and beautiful species are most numerous in warm regions. 
Some species appear to have a very wide geographical distribution, 
as Hesdone splendida, found by SAvienr in the Red sea, and brought 
by Marrrreu from the Island of Mauritius: and Pleione carunculata, 
which, according to PALLAS and SAVIGNY occurs in the American 
seas, according to SEBA in the Indian sea, and was found by Grure 
in the Mediterranean at Sicily. The Hirudinea and Lumbricind 
have scarcely been investigated elsewhere than in Europe. 





} Ann. des Sc. nat. Tom. XXIX. p. 229. The Nereis noctiluca L. is a small animal- 
cule, probably the same species as Nereis cirrigera of VIvIANT. Polynoë fulgurans, at 
most half a line long, was observed and figured by EHRENBERG, Zeuchten des Meeres, 
Tab. 1. fig. 1. 

3 Ann. des Se. nat. sec. Série, XIX. 1843, Zoologie, pp. 183—192. 
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DISTRIBUTION OF ANNULATA. 





CLASS VII 
ANNULATA. 


ANIMALS elongate, living in waters or moist earth, not parasiti- 
cally in other animals, mostly articulate, without jointed feet, but often 
in place of feet supplied with setee or setiferous tubereles which are 
retractile. Respiration effected either by external branchie or in- 
ternal sacs or by the skin itself. Organs of cireulation in most 
distinct ; eontractile vessels instead of heart. ‘The nervous system 
composed of a cephalie ganglion single or double, and most fre- 
quently of a double ventral cord with ganglia at intervals. 


Orper 1. Zurbellarta. 


Body eylindrical or depressed, most frequently inarticulate, or 
ringed by transverse rugee, beset with vibratile cilia. 


Family L. Planartee. Nutrient canal with one distinct aperture 
alone, anus none. Body inarticulate. 


This family was originally formed from the genus Planaria of 
O0. F. Murren, which was divided by later writers into other genera, 
and round which in consequence of new discoveries other different 
genera were arranged. It appears to us to be inconsistent with the 
idea of a class, to raise this group to that rank, as Vor SreBorp has 
done, who has formed his class of the Turbellaria of it alone. The 
name Purbellaria was first, though in a more comprehensive sense, 
used by EHRENBERG! (see above, p. 208). The phenomenon of 
rotatory motion in the water surrounding these animals, which gave 





1 Symbol physice Anim. evertebrata exclusis insectis, 1. Berolini, 183r, fol, 
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occasion to the name, was first, as it seems, observed by Duets in 
Planarie, although he did not refer it to cilia (Ann. des Se. nat. 
Tom. xv. p. 165), whilst Von Barr observed at the same time an- 
other phenomenon which could only be an effect of these cilia, 
that when a portion of these animals is cut off it continues to rotate 
circularly in the water (Nov. Act. Acad. Cesar. Leop. Carol. Tom. 
EE 2 pt 711) 

The internal structure of these creatures was first recognised with 
precision in this century, especially through the investigations of 
Ducks, V. Baer, Fokke, Ormstep, and QUATREFAGES ; it presents 
important differences in different genera whilst the external habitus 
is similar. We must confine ourselves to the notice of a few general 
traits. 


Besides the cilia on the external surface, the external integument 
in many is distinguished by the presence of cells with nettle-threads, 
like as we stated in Acalephee. Beneath the integument there is 
a layer of transparent, homogeneous tissue, which, according to 
QUATREFAGES, supplies, as it seems, the place of muscle, and by its 
contraction effects the movement of the body. The motion occurs 
by swimming in the water, the lateral margins beating to and fro, 
by creeping with bending and straightening of the body, or by equably 
gliding, much as the gasteropod molluses move with their so-named 
foot. 


The oral aperture is sometimes more forward, sometimes more in 
the middle of the body on the ventral surface. The intestinal canal 
is in some straight, and extends itself, when the mouth is not placed 
quite forward, anteriorly as well as posteriorly, with blind termina- 
tions in both directions. In others the intestinal canal is like a 
tree divided into branches ; in our fresh-water species one branch is 
seen to run forwards, on both sides provided with blind appendages, 
and two stems or main branches backwards at the sides of the body 
(in Planaria lactea the branches may be readily distinguished 
externally by their dark colour). In other species from sea-water 
the division of the branches is somewhat different ; sometimes quite 
retiform. In the cavity of the mouth is situated a part that can 
be extended by eversion, serving for the seizure of food, and various 
in form. It is able, when severed from the living creature, to move 
independently for some time whilst it swallows greedily surrounding 
substances which are seen to pass out by the posterior open ex- 
tremity as through a funnel. With respect to the vascular system 
little is known; that which is deseribed as such by some writers, 


be 
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belongs probably to the nervous system. In some species with 
straight intestinal canal, there have been observed at the sides two 
tortuous canals running longitudinally, which, without giving off 
lateral branches, bend round in a loop at the back part. Respira- 
tion is probably effected by the skin itself, and the water on the 
surface is constantly renewed by the vibratory motion. 


As nervous system in many a double nervous ganglion has been 
observed, which lies at the anterior end, and from which many 
branches arise. The eyes, which are in some instances very nume- 
rous, present in many a transparent body, corpus witreum or lens 
erystallina. 

The reproductive power is very great, and severed parts grow, as 
appears from the observations especially of Duas and J. R. JonNson, 
to new animals. In some propagation occurs by spontaneous division. 
The sexual organs have one common or two separate openings behind 
the mouth; in the latter case the anterior opening belongs to the 
male organs of copulation. Two long tubes supply the office of 
testes, and end as vasa deferentia in a seminal vesicle, with which a 
penis of various form is connected. The spermatozoa have been 
observed by QuarreFaces and Von SreBorp. A double oviduct 
leads to a spacious vagina, into which two special hollow bodies also 
open. The eggs lie dispersed in the parenchyme of the body, 
between the coecal branches of the intestinal canal (QUATREFAGES), 
where probably they are contained in special ramified tubes 
(ovaries). 

Compare on this family : 

Von Barr, Ueber Planarien. Nov. Act. Acad. Cees. L. C. nat. 
cur. Vol. xm. P. 2, pp. 690—730. 


Duas, Recherches sur Vorganisat. et les maewrs des Planariées, 
Ann. des Sc. nat. xv. 1828, pp. 139—187 ; Observations nouv. sur 
les Planaúres, ibid. xx1. 1830, pp. 72—92. 


A. S. Orrstep, Bntwwf einer systematischen Eintheilung und 
speciellen Berschreibung der Plattwürmer. Mit Holtz-schnitten und 
3 Tafeln. Copenhagen, 1844, 8vo. 


A. De Quarreraces, Mémoire sur quelques Planariées marines, 
Ann. des Sc. nat. 3me Série, Tom. rv. 1845, Zoolog. pp. 129—184. 
Pl. 3—8. 


M. S. Scuuurze, Beiträge sur Naturgeschichte der Turbellarien. 
Erste abtheilung. Mit Kupfertaf. Greifswald, 1851, 4to. also in 
WrIEGMANN'’s Archiv. 1849. $ 290. 
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Phalanx L. Rhabdoeela. Intestine simple, eylindrical, not ex- 
sertile from the mouth. Body elongate, roundish or depressed. 


Prostoma Orrst. (not Duaks), Gyrator ErrENB. Oral aperture 
_ anterior terminal. 


Sp. Prostoma lineare Oerst., Gyrator hermaphroditus EnreNB., Abhandl. 
der Akad. der Wissensch, zu Berlin, 1835, Tab. 1. fig. 2. 


Vortex EHRENB. 


Sp. Vortex truncatus, Planaria truncata, Zool. danic. Tab. ro6, fig. 1, a, b, 
EHRENB. Ll. l. figs. 3, &c. 


Derostoma Oerst. (Ducps in part). 


Mesostoma Duaës, Oersr. Body depressed, transparent; oral 
aperture annular, rotund, situated a little in front of or in the middle 
of the body. Eyes two anterior. 

Sp. Mesostoma Ehrenbergii, Planaria tetragona Muerun., Fasciola guadrangu- 
laris Parr, Spicil. Zool. Xx. Tab. 1. fig. r2; Zool. danic. Tab. ro6, 
figs. 1—5; FokKE, Ann. des Wiener Museums, 1. 1836, pp. 191—206, Tab. 
XVIII. This species has been elaborately investigated by the last-named 
writer ; it undergoes various changes of form ; from the flat form a quad- 
rangular arises, as though the animal were about to divide itself in the 
length. PArrLas had already observed this Planaria more than 7o years 


earlier at Sorgvliet, and it has lately been found again at Leyden by HeRR 
HERKLOTS. 


Strongylostoma OERST. 
Typhloplana EHRENB. 
Macrostoma Oers. 


Microstoma Orrst. (Vid. Sonuurze quoted p. 203.) 
Convoluta Oerst. 


Phalanx IL. Dendrocela. Nutrient tube branched. Body 
depressed. (Dendroceela and Oryptoccela Oerst.) 


a) Appendages numerous, tubular or papillee on the back. 


Fhysanozoon GruBe, Kolidiceros QuAtreF. Eyes sessile, nu- 
merous ; body excised anteriorly and cloven into two tentacles. 


Sp. Physanozoon Brocchii, Bolid. Broechii QuATREF. 1. 1. PL 5, fig. 1, (perhaps 
the same species as Thysanozoon Diesingit GRUBE, Actinden, Echinodermen 
u. Würmer, fig. 9); in the Mediterranean. The intestinal canal has here a 
retiform division, 


b) Body smooth. 


Stylochus EureNB. Eyes numerous, all or most of them sup- 
ported by dorsal tentacles. 
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Leptoplana EHRENB. 


Planaria ErreNB. (Species of genus Planaria Muerr.) Pla- 
naria and Dendrocoelum Orrst. Eyes two or a row of many eyes 
in the anterior margin of the body. Oral aperture in the middle of 
the body. 

Sp. Planaria lactea Muerrr., Zool, dan. Tab. rog, figs. 1, 2, Planaria torva 


Mveur., ibid. figs. 5, 6; Planaria nigra Muverr., figs. 3, 4, all in fresh- 
water, 


Polycelis EHRENB. (and Prosthiostomum QUATREF.) 
Tetracelis EHRENB. 

Tricelis EHRENB. 

Monocelis EHRENB. 


Note —On these, and some other genera all of which are not yet 
sufliciently limited, consult EnreNBene Symb. phys. Anim. evertebr. 
exclusis insectis, 1., and Ormrstrep 1. 1. 


Family IL. Nemertind. Nutrient tube simple, with double 
aperture, anus terminal. Body elongate, extremely contractile, 
roundish, or depressed, indistinetly annulate. 


It is not without hesitation that, after OrrsTEp, we have given 
these characters of the family of the Nemertini, whilst amongst the 
different writers, with respect to the true nature of the distinct 
parts, a remarkable variety of opinion prevails, so that it is un- 
certain whether the aperture, considered as arus, really belongs to 
the intestinal canal. Beneath the skin in these worms muscular 
fibres are seen, of which the external layer runs longitudinally, the 
innermost annularly or transversely. A canal of uniform width, by 
many supposed to be the intestine, runs straight through the body 
(Derre Curasr, Huscuke, RArrKE). On its dorsal surface lies a 
canal, which is closed at its termination backwards, becomes narrower 
forwards and ends in a long proboscis. This part is, according to 
QUATREFAGES, the proper intestinal canal, which consequently has 
no anus. HuscHKE supposed it to be an organ of propagation 
(testis?) and the proboscis an external copulative organ ; hence the 
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name MNotospermus, which he gave to the worm examined by him. 
The Nemertini appear, according to RArmkKr and QUATREFAGES, to 
have the sexes distinct, and the organs of propagation (testes, ovaria) 
consist of blind saccules, which lie beneath the integument longitu- 
dinally, upon the wide canal already described. There are three 
blood-vessels running longitudinally, two on the sides and more 
towards the ventral surface, and one on the dorsal surface, which 
divides anteriorly into two branches which pass into the lateral 
vessels. The nervous system consists of two head-ganglia united by 
a transverse cord, from which (besides other nervous branches) two 
very notable nerves arise, which run longitudinally backwards, 


along the sides of the body. 


Compare for the anatomy of this family, besides OrRsTED and the other 
writers cited above, Drrue Crragm, Memorie 11. pp. 406—40g and 42, 
(extract by R. WAaNER in OKEN’S Jsis, 1832, s. 555, 556, 8. 647—649) ; 
HuscHkKm, OKEN’s Zsis, 1830, s. 681—683, Tab. vir. figs. 1—6 ; RATHKE, 
Beiträge zur vergl, Anat. u. Physiol. Danzig, 1842, s. 93—104 ; QUATRE- 
FAGES, U'Institut, Journal universel, &c. No. 660, 1846, p. 286, and a figure 
in the new illustrated edition of Cuvier, Rògne Animal, Zoophytes, Pl. 34 
(and also a Mémoire sur la famille des Némertiens, Ann. des Sc. nat. zième 
Série, Tom. vr. Zool. pp. 173—303). 


Nemertes Cuv., Borlasia OREN. Several eyes (often indistinct). 


Two pits (respiratory?) at the sides of the head, surrounded with 
vibratile cilia. 


1 


Sp. Nemertes Borlasi, Borlasia Anglie OkEN, Borvase, Nat. Hist. of 
Cornwall, fol. 1758, Pl. xxvr. fig. xm. (cited by Cuvier), QUATREFAGES in 
Cuv. R. Ans. édit. dll., Zooph. Pl. 33 ; this worm becomes more than four 
feet long ; &c. 


Note —OrRsTED cites as synonyms of this genus Motospermus 
Huscuke, Mechelia Leuek., Ophioecephalus Quoy and Garm. 


OersrED has given the name Borlasia to species with constricted 
head, without respiratory fissures, with indistinct eyes. Add several 
genera, of which the synonyms cannot be made out except by com- 
parison of the specimens: Cephalothrie Oerrst., Astemma Orrst., 
Tetrastemma EureNB, Polia Derue Cmrasw, Polystenvma, Om- 
matoplea, Amphiporus BrreNr., Cerebratulus ReNrerr, Amphiporus 
Oerst. (not EHRENB.), Serpentaria GOODSIR'. 


Descriptions of some gigantic forms of invertebrate animals, Annals and Magazine 


of Nat, Hist. Vol. xv. 1845, p. 377, Pl. xx. 
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Orper IL. Suctoria. 


Body annulate, without setze, terminated by a prehensile cavity 
posteriorly or at both extremities. External branchiee none. 


Family IL Mirudinea. (The characters of the order are also 
those of the single family.) 


The family of the blood-suckers (leeches) is formed from the genus 
Hirudo L. These animals are able to convert the anterior extremity 
of the body into a suctorial cavity, or have there, as at the posterior 
extremity, a round suctorial disc. They creep along the ground, by 
affixing this sucking apparatus and by alternately contracting and 
extending the body. They swim with a serpentine and sinuous 
bending of the body, which is effected with much velocity. 


Comp. on this family MoQqurN-TANDon, Monographie des Hirudinées, 
nouv. édit. av. pl. color. Paris, 1846, 8vo. 


A. Head made up of several segments of the body, slightly or 


not at all distinct from the rest of the body, capable of change into 
a suctorial acetabulum by its own motions. 


Olepsine Sav. Body depressed. Mouth unarmed, furnished 
with a proboscis exsertile, tubular. Eyes 2—6 (sometimes eight ?). 


Sp. Clepsine hyalina, Hirudo hyalina L., TreMBLeY, Polyp. Pl. vu. Hs 
Clepsine complanata, &c. 


This animal lays its eggs on water-plants (Stratiotes aloïdes) and continues 

to sit thereon. The eggs also attain their development even when the mother 

‚is driven away, but are then frequently affected and spoilt by confervee. These 

eggs are thin-skinned vesicles in which numerous yelk-spheres, 15 to 30, 

are contained, and from which a corresponding number of young are 
developed. 


Comp. on the species of this genus F. Muverver, De Hirudinibus circa 
Berolinum hueusque observatis, Berolini, 1844, 8vo, and T. Bupar, Clepsine 
bioculata. Mit 2 Taf. Bonn, 1849. 


Under this genus F. Mvrrver also places Hirudo marginata and Hir. 
tessulata of O, F. Murre, though the last has eight eyes, whilst in 
Clepsine the number does not exceed six ; the arrangement of the eyes is 
in two rows longitudinally which meet forwards, just as in the six-eyed 
Clepsines ; the blood also is white. 


Nephelis SAv. Body elongate, posteriorly incrassated, obtuse, 
with acetabulum obliquely terminal. Mouth unarmed. Eyes eight, 
disposed in a series semicircular, transverse. 
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Sp. Nephelis vulgaris, Hirudo octoculata L., Eneyelop. mêthod., Vers. Pl. 51, 
figs. 5—7; SrurM, Deutschl. Fauna vi. 2 Heft; JonNsoN, Phil. Frans. 
1817, PL, rv. (reprinted in his Pwrther Observat. on the Leech, 1825); this 
species swallows small worms. 


Frocheta Durrocuner, Frochetia LAM. (Geobdella BraArNv. in part). 


Branchiobdella Opter. Body somewhat depressed, with large 
rings, not numerous. ‘Two horny jaws. Eyes none. 


Sp. Branchiobdella astaci Oprer, Mém. de la Soc. d' Hist. nat. de Paris 1. 
1823, pp. 69—78, PL rv. (already observed and figured by ROESEL, Ins. II. 
PL urx. figs. 19—22}); Branch. parasita, comp. HeNre, Ueb. die Gattung 
Branchiobdella, MueLLER'S Archiv. 1835, s. 574, &c. Taf. XIV. 


Hirudo L. (exclusive of several species). Body oblong, sub- 
depressed, with numerous rings. ‘Three horny jaws. Eyes usually 
ten. ì 

Bdella Sav. Jaws not denticulate. Eyes eight. 
Sp. Bdella nilotica SAv., GUÉRIN, Zeonogr., Annél. PL. 4, fig. ro. 


Hamopis Sav. Maxillse armed with a double row of denticles not 
numerous. Eyes ten. 


Sp. Hemopis sanguisorba, Hirudo sanguisuga L., Eneyelop. méth., Vers. 
PL. 5r, figs. 3, 4, black, grey-green beneath; this species is larger than the 
common Leech. Commonly two species have been here confounded, 
which MoQuiN-TANDON places in two different genera: Aulastoma (Hir. 
sangwisuga Muruu., Hir. Gulo BRAUN, STURM, Deutschl. Fauna VI. 2) and 
Heemopis (Húr. sanguisuga Brrem., L.) 


Sanguisuga SAV. Jaws armed with a double row of denticles 
very slender and crowded. Eyes ten. 


Sp. Húrudo medicinalis L., Húrudo veneesector BRAUN, STuRM, Deutschl, 
Fauna vi. 2 Heft; BRANDT u. RATzZEBURG, Mediz. Zool. 1. Taf. XXVI. 
figs. 3, 4; GUÉRIN, Zconogr., Annél. Pl. ro, fig. 3; above, blackish-green, 
with six long stripes spotted reddish and black, beneath olive-coloured with 
many black spots (four to five inches long). Another species, Hir. oftcinalis 
SAV, is also used for medicinal purposes, which is yellowish beneath with 
a broad black edge, without spots, see BRANDT u. RATZEB. l, 1. Taf. xxx. 
fig. 1; J.J. KNorz, Naturhist. Abhandl. weber die Blutegel, Wien, 1820, 


1 This genus must by no means be confounded with Branchiobdellion Rup., Bran- 
chellion SAvIeNY, which like Clepsine and Nephelis has no jaws, but only three project- 
ing points; if the semicircular little plates on the same part of the body be really gills, 
as SAVIGNY says, (CUvrER doubts and MoqurN-TANDON denies it,) then it does not 
belong to this order. LATREILLE places it near the genus Arenicola. 
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8vo. Tab. 1. fig. 2 ; according to KNoLz it is this species especially which 
is used in Vienna and brought there from Hungary *. 


Húrudo medicinalis is the most useful species of Leech (sangsue, leech, 
Blutegel), which almost everywhere in Europe lives in fresh water, especially 
in ponds, marshes and canals, and in winter, rolled up annularly, conceals 
itself in the mud. This animal lives on the blood of animals wertebrate and 
önvertebrate) exclusively ; the jaws serve to wound and to penetrate the skin. 
The first segment of the body, which also is occasionally parted by a trans- 
verse stripe, has a semilunar form and is not closed beneath. It can extend 
itself as an upper lip for feeling or bend itself downwards to cover the 
mouth. The ten black eye-spots are arranged in form of a horse-shoe on 
the back-side of the head ; the first on the first segment, the two next on 
the third, and the two last on the sixth ring of the body. The organs of 
propagation of the leech are by different writers determined very differently, 
whilst, however, the latest investigations (especially of H. Mecxer, 
MurrreR’s Archiv. 1844, 8. 476—480) bring us back to the generally 
received opinion of former times. - According to it, nine pairs of round 
vesicles of a white colour are testes, (TREVIRANUS thought they must be 
held to be ovaries, Zeitschr. für Physiol. rv. 2, 1832, 8. 159—167). By 
means of short transverse tubules these vesicles are connected with a com- 
mon canal which runs at each side of the body ; this canal goes forward 
into a structure which is white and consists of many convolutions (the 
epididymis or the seminal vesicle). From each of these two seminal 
vesicles arises a short vessel (was gjaculatorium), which runs to the spherically 
widened sheath of the penis: the penis can be everted outwards through 
an opening in the twenty-fourth ring of the body. In the fifth ring 
behind this is seen the second sexual opening, that of the female parts; it 
leads to a wide vagina (uterus, according to BosanNus) which, by means of 
a tube that divides forwards into two branches, is connected with two 
small ovaries or vesicles filled with granular bodies. These two ovarics lie 
between the seminal vesicles and the vagina. The impregnation in Leeches 
is mutual. The Leech lays eggs, or rather capsules, in which eggs 
are contained, 5—r16 in number. These capsules or cocoons are three- 
fourths of an inch long, oval and surrounded with a spongy or frothy 
substance, and filled with a brown alburinous fluid. The germs appear as 
round discs; these minute yelks grow by means of the surrounding 
albumen, which is absorbed by a structure which closely resembles a funnel- 
shaped cesophagus, and is already visible on the germ when only half a line 
in size (B, H. WeBer in Mreker’s Archiv. 1828, s. 366—418, MurrLeR’s 
Archiv, 1846, s. 428— 434). 


Comp. on the Leech amongst others : JOHNSON, Treatise on the Medicinal 
Leech, London, 1816, 8vo, and by the same, Further Observat. on the Med. 
Leech. With engravings. London, 1823, Svo; KUNTZMANN, Anatomische 
Physiol. Untersuchungen über den Blutegel, 1m. 5 Kupfert. ; BoJanus in 





1 Other species still, which have been discovered, may be used for drawing blood, 
as the large black species spotted with white which was discovered in Sweden some 
years ago by WAHLBERG, and named Hirudo albopunctata. 
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OkEN’s Zsis, 1817, s. 881 (with fig.), the same 1818, s. 2080; KNOLz 
(see p. 226) ; BRANDT Mediz. Zool. 11. 1833, 8. 230— 297 ; MoQUIN-TANDON 
Monographie des Hirudinées, &e. 

Amongst the foreign species we note Mirudo zeylanica, found in the 
Island of Ceylon ; its poisonous bite is followed by very tedious ulcers. 
Tyrrer, Edinb. new Philos. Journ. 1826, p. 375. 


B. Acetabulum of the mouth of a single segment, distinct 
from the rest of the body by stricture. 


Heemocharis SAV., Piscicola BLAINV., LAM. Body cylindrical, 
attenuated forward, with few rings, little distinct. Anterior aceta- 
bulum slightly excavate, with mouth triangular, edentulous, placed 
in the bottom towards the inferior margin; posterior acetabulum 
large, obliquely terminal. 

Sp. Hemocharis piscitum, Húirudo geometra L., Roese Ins. 1m. Tab. XXXII. ; 
Leo, Veber einige ausgezeichnete anatomische und physiologische Verhältnisse 
der Piscicola geometra, MUerLLER’S Archiv. 1835, s. 419—427, Taf. xr. This 
species lives in fresh-water and adheres very firmly to Carp, Tench, &c. 
It moves like a geometrical caterpillar ; on the back-side of the cephalic 
disc are four black eye-spots ; copulation occurs in the upright position, in 
which the animals support themselves on the ventral disc and embrace in 


form of an X. They lay eggs of a yellow-brown colour, three-fifths of a 
line long. 


Piscicola respirans TROSCHELL, new species, Archiv f. Naturgesch. XVI. 
1850. 

Pontobdella Lracn, Lam, Albione SAv. Body cylindraceo- 
conical, attenuated forwards, with unequal rings. Acetabula very 
concave; mouth small unarmed, placed at the bottom of the anterior 
acetabulum ; posterior acetabulum exactly terminal. 


These animals live in the sea and adhere to different fishes, especially to 
Rays. Most of the species are beset with nodes or with warts on the 
rings, which are flatter in Pontobd. verrucosa, BASTER Natuurk. Uitspan- 
ningen 1. Tab. x. fig. I., more pointed in Pontobd. muricata LracH. Im 
others these nodes are entirely absent, as in Pontobd. lubrica GRUBE; eyes 
seem not to be present. 


Orper IIL. Setigera. 


Body annulate, provided with setae or with setigerous rudiments 
of feet. External branchiee in most. 
A. No external organs of respiration (Abranchia). 


Family IV. Zwmbricind. Branchiee none. Body provided with 
setee, without rudiments of feet. 


E ; 


Chetogaster VN. Barr. Eyes none. Fasciculi of sets ventral. 
Rings slightly distinct. 
Sp. Chetogaster limnai V. BAER, Nov. Act. Acad. Oms. L. C. Nat. Curios. 


Vol. xm. PL 2, pp. Ór1—6r5, Tab. xxix. fig. 23; Dueks Ann. des Sc. 
nat, sec. Sér. vrm. Zool. PL. r, f. 24. 
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Molosoma EmreNB. Eyes none. Body distinctly articulate ; 
lateral fasciculi of setae in each joint. Mouth anterior inferior sur- 
mounted by a lip dilated, produced. 


Sp. Molosoma Hemprichii EuReNB. Symb. phys. Phytozoa, Tab. v. fig. 2. 


Pristina BrreNB. Eyes none. Upper lip produced into a soft 
bearded proboscis. Sete lateral. 


Sp. Pristina longiseta EHRENB. Symb. physic. evertebr. Dec. 1. &c. 


Naïs Muerr. (exclus. sev. spec.) Eyes two. Setee lateral, long: 
fasciculi of short setae on the belly. 


Sub-gen. Stylaria Lam. Proboscis frontal, styliform, soft. 


Sp. Nais proboscidea, Nereis lacustris L., TREMBLEY Mém. sur les Polyps, 
Pl. 6, fig. 1, (Mülepied à dard); Rors. Ins. 1. Tab. 78, Age. 15 4, 
16, 17, 18, g, h, d, k; Tab. 79, fig. 1; Mouerrer Naturgesch. einiger 
Wurmarten, s. 14—73, Tab. 1; GRUITHUISEN Nov. Act. Acad. Leop. Car. 
Natur. Curios. Tom. XI. pp. 233—248, Tab. XXxv. 


Sub-gen. MNaïs Lam. Proboscis none. 


Sp. Nais serpentina GMrL., Roms. Ins. 11. Tab. xcrr. ; MUELLER Naturgesch. 


7 


einiger Wurmarten, s. 84, Tab. rv. &c. 


On the propagation of Nais see R. Levekarr Ungeschlechtliche Vermehrung 
bei Naïs proboscidea, Archiv für Naturgesch. 18 51. SCHULTZE on the same 
subject, bid. 1852, s. 3—7. 


The genera noted above form a small natural group of worms, for 
the most part living in fresh-water, the Nadina of EHRENBERG. 
Comp. on these and some other genera P. Gervars, Note sur la 
disposition systéematigue des Annélides chêtopodes de la famille de 
Nais, Bullet. de PAcad. r. de Bruwelles, Tom. v. no. 1 ; O. Scmmpr 
Beiträge zur Anat. u. Physiol. der Naïden ; Murrrer’s Archi. 1846, 
s. 406, &o. Besides the propagation by eggs, these animals are also 
multiplied by spontaneous division. The most complete observations 
on this point relate to Maïs proboscidea. In the last joint of a 
simple Naïs (which Mvrrrer calls Jung-fer Naïd, Virgin N ais) a 
young Nais with eye-spots is gradually developed; it grows and 
remains connected with the mother: sometimes on this a second or 
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third daughter is found to be developed, which always arises more 
forward (the last is the oldest, that which first came into being), 
and ordinarily the first daughter already possesses the rudiment of 
a little daughter before she separates herself; the vessels, the in- 
testinal canal, the nervous cord run uninterruptedly through these 
united animals ; at length the united or compound animal is broken, 
and the eldest daughter (herself already a mother) separates herself, 
after the mother-nais has made frequent strokes to and fro with 
her tail, On the eggs of the Naïda see Duaùs Ann. des Sc. nat. XV. 
pp. 922—324. Six or seven eggs are enclosed in a common capsule, 
a grey-coloured vesicle of $ line in diameter. 


[From later observations, as those of LevoKART and Scmuurze 
referred to above, the process of non-sexual multiplication does not 
appear to be quite so simple as here described. The first and all- 
important step is the development of a bud between two rings 
nearly in the middle of the length of the body; so that this now 
consists of three portions, the anterior, the posterior, and the inter- 
vening bud. All the three become distinct individuals, the first, 
by developing its tail, the last its head, and the bud the head- 
segments and anal portion in the same order of succession as in 
development from the egg. Previous to the separation of these 
three worms a new bud is usually formed in front of the middle 
worm, and in front of it a third bud, &c., so that sometimes a chain 
of many connected individuals is met with which all receive nutri- 
ment (introduced by the mouth of the anterior member of the 
chain) from the intestinal canal common to them all. This process 
appears to have been observed in other families also (Amphitrite, 
Nereidee), but would seem in all to be limited to the period pre- 
eeding the sexual development. | 


Enchytroeus Henre. Mouth inferior, sub-terminal. Sexual ori- 
fice in the eleventh ring of the body. Four fasciculi of usually three 
setee short and uncinate in each ring. Body round, anteriorly 
acuminate, posteriorly truncated. 

Sp. Enchytroeus albidus HeNue, Muruver’s Archiv. 1837, s. 74—go, Tab. vr; 


a white worm two to six lines long, it lives in the earth and is especially 
found in flower-pots. 


Tubifer Lam, Pubilumbricus BrArNv. Body filiform, transpa- 
rent, doubly aculeate, attenuated at both ends, inclosed in a tube 
composed of particles of mud and open at both ends. 
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Sp. Tubifex rivulorum, Lumbricus tubifer Muerr. ; TremBrey Polypes, PL 7; 
fig. 2; Encyclop. méth., Vers. Pl. 34, figs. 4—7 ; Murru. Zool. dan. Tab. 84, 
BOT 2. This reddish little worm lives at the bottom of ponds and becks ; 
by the union of many accumulated worms of this species red spots are 
caused at the bottom of the water, which, on being touched, immediately 
vanish, for the worms hide themselves in the ground. 


Scenuris Horrmeister. Upper lip exsert, spoon-shaped. Cli- 
tellum little, distinct. Four fasciculi of five to eight setee in each 
ring. 

Comp. Horrmeister Des vermibus quibusdam ad genus Lwmbricorum 
pertinentibus, 4to. Berolini, 1842. 


Lumbrieulus GruBe. Body round, with four. rows of double 
aciculze. Mouth inferior; a lobule resembling an upper lip, not 
distinct from the following segment. Cingulum none. Segments 
of the body numerous. 

Sp. Lwmbriculus variegatus (Lumbricus variegatus MurLL.!) GRUBE in 
ErroHson’s Archiv f. naturgesch. 1844, s. 200—207, Taf. vim. fig. 2 ; about 
two inches in length; through the transparent skin the motions of the 


dorsal vessel full of red blood, and of its blind digitiform lateral appendages 
which contract and expand in every segment, may be seen. 


Sub-genus Zuames GRUBE (Lhynchelmis Horrm.). First segment 
(head) elongate, sometimes produced into a long thread. 
Sp. Buaxes filirostris GruBE, ErroHsonN’s Archiv. 1844, pp. 204— 207, Taf. 


vir fig. 1, in fresh-water like the former; 33 inches long. Zwaxes obtusi- 
rostris MENGE, ERICHSON’'S Archiv. 1845, Taf. 11. fig. 1. 


_Lumbricus L. (exclusive of species). Enterton and Hypogeon 
SAV. Body eylindraceous, attenuated at both extremities, obtuse 
posteriorly. Mouth sub-terminal, under the exsert upper lip. 
Setee not retractile, disposed in longitudinal rows. Clitellum or 
cingulum, 7e. a tumid fleshy glandular zone mostly composed of a 
various number of rings in the anterior part of the body (saddle or 
girdle). 

Of this genus there are different species in Europe which were 
formerly confounded under the name of Lumbricus terrestris. See 
SAVIGNY Analyse d'un Mém. sur les Lombrics, Comptes rendus des 
travaux de Institut. 1820 ; Duars Ann. des Sc. nat. xv. 1828, 
pp. 289— 294, ibid. sec. sér. aen vi. 1837, pp. 18—25; Frrzincen, 
in OKEN's Zsis, 1833, pp. 949—553 ; HorrmeisrTeEr Diss. pn Vicnisbus 
gwibusdam ad genus rand hit pertinentibus. Berolini, 1842, 
(Erromson’'s Archiv f. Naturgesch. 1843, p. 183); the same: Die 
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bekannte arten aus der Familie der Regemwürmer, mit Zeichnungen 
nach dem Leben. Braunschweig, 1845, 4to. 


On the anatomy compare Monrtere Observations sur les Lom- 
brics ow vers de terre, Mém. du Museum, 1. 1815, pp. 242—248, Pl. 
12; J. Leo De structurâ Lumbrici terrestris, Regiomonti, 1820, 
4to, cum Tab. cen.; C. F. A. MoRREN Commentatio de structura 
anatomica et historia natwrali Lumbrici vulgaris sive terrestris 
(Annal. Acad. Gandavensis), Gandavi, 1829, cum tabulis, dc. 

The sete are short and rigid, in every ring 8, on each side two 
pairs, so that eight rows run longitudinally on the body, four laterally, 
and four beneath; in Mypogeon Sav. there is moreover another 
row of single hairs in the middle of the back. The intestinal canal 
is straight, with a membraneous pyriform proventriculus and a round 
or spherical muscular stomach ; behind the stomach it is divided by 
many transverse folds into blind pouches, which further back are 
less developed, where also the intestinal canal becomes smaller 
though on the whole it is wide throughout. In the interior of the 
canal on the dorsal side is a band, which begins a little behind the 
stomach, at this anterior end, as also at the posterior, runs to a 
point, and consists of two membranes, of which the external is 
yellow, the internal white ; intestinum in intestino Wirurs, éyphlo- 
sole Morren. This enigmatical part is probably a duplication of 
the membrane of the intestine, an internal mesentery (MoRREN) ; it 
may be compared with the valvular membrane of certain sharks’. 
To the sexual organs belong in the first place three pairs of grey- 
yellow saccules which are situated in the anterior part of the body 
(in the common large earth-worm, Lumbricus agricola HoOFFMEISTER, 
in the eleventh, twelfth, and thirteenth ring), and of which the 
posterior pair is the largest. These parts are usually considered to 
be ovaries, but STeEeNsTRUP, who here also denies Hermaphroditism, 
supposes them to be testes in which the seed is formed with the 
spermatozoa in cells, that may be readily mistaken for eggs. 
H. Mrorrr maintains that these organs are in all individuals testes, 
and says, that the ovarta, intimately conjoined with them, lie like 
a brown-yellow lobe on each of these saecules. Four small vesicles, 
resembling barley-corns, placed more laterally (two on each side), 
contain in the pairing season a white fluid with spermatozoa free 
and developed: by most writers they have been signalised as the 


Perhaps also it is furnished with a vessel (Vena mesenterica interior) ; see 


DuveERNor in the second edition of Cuvier, Zeg. d'’Anat. comp. Tom. v. 1817, p. 335. 
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testes; STEENSTRUP on the contrary thinks that they ought not to be 
considered to be the parts where the seed is formed, but where it is 
collected (as seminal vesicles in the male subject, as bursa copulatrices 
in the female). The efferent ducts of these vesicles open externally, 
according to SAVIGNY ; but later writers have failed to discover the 
openings ; rather are they in connexion with the efferent ducts of 
the yellow saccules ; these ducts fall at length into a common canal 
on each side backwards and end with two openings at the fifteenth 
or sixteenth ring of the body. At the origin of these two canals lie 
two small irregular saccules, covered by a thin and glistening mem- 
brane, which according to Duaes and Steenstrup are filled with 
many convolutions of the efferent canal and form the passage of the 
yellow saccules to the straight part of the canal which runs back- 
wards'. Farth-worms are oviparous, not viviparous; they pair 
during the whole Summer, especially by night, when they creep 
from the earth; but how impregnation is effected, is not yet suffi- 
ciently explained, since the apertures of the sexual organs are not 
brought immediately together. The anterior portions of the two 
worms lie next cach other, but with the heads in opposite directions 
(see in Morren 1.1. Tab. xxvrr). Thus the part named by Wrirurs 
Olitelhum (saddle) in each of the two worms lies towards the place 
where the sexual openings of the other worm are found. This c/- 
tellum is a round swelling of the body which occupies from six to 
nine rings (in Zwmbricus agricola from the 29th to the 36th or from 
e 3lst to the 38th ring), and which during the time of copulation 
is more strongly developed, and in young individuals is entirely 
wanting. 
Sp. Zumbrieus agricola Horrm., Lwmbricus terrestris L. (in part), Horr- 
MEISTER Die bekannte Arten aus der Fam. der Regenw. fig. 1; the largest 


species in northern Europe, from eight inches to more ien a foot in 
length. 


Family V. Maldanúe Sav. Branchiee none. Mouth bilabiate, 
inferior. Rudiments of feet provided with sete; the three anterior 
pairs without ventral pinna, the rest with a transverse tubercle, 
supplied with uncinate setze, in place of a ventral pinna. 
Clymene Sav. Body eylindrical, with few elongate segments, 





l The best description and figure of the organs of propagation in ira were 
given by G. R. TrrviRANuS, Zeitsch. für Physiol. v. s. 154—166, Tab. 1m. ; see also 
STEENSTRUP, Hermaphroditismus Tilveerelse, PP. 35—40, Tab.r. figs. 2—7, er, H. Mrc- 
KEL in MUELLER’S Archiv, 1844, 8. 480—483. 
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the posterior extremity infundibuliform with margin usually denti- 
culate. A membraneous tube covered with fragments of shells, open 
at both ends, including the animal. 

Sp. Clymene amphistoma SAv. Deser. de 'Egypte, Annél, Pl. r. fig. 1; GUÉRIN, 


Teonogr., Annél, Pl. ro, fig. 1, from the Red Sea. See fig. of other species, 
Cuv‚ R. And. éd. ill., Annél. Pl. 22. 


B. External organs of respiration. 
* Tubulate. 


Note —The Cephalobranchiate, or tubicolous Epw. Annulata, are 
more imperfect than the roving or notobranchiate. It seems right 
therefore to introduce them here, although the affinity by which 
Arenicola is connected with the Zwmbricini points to a different 
arrangement. 


Family VL. Amphitrite Sav. Head not distinct, eyes none, 
body usually encased in a tube. 

A. Branchiee anterior, more or less composite, with one, two 
or three pairs. 


Siphonostoma Orro. Two larger tentacles (branchiee ?) and seve- 
ral soft cirri around the mouth. Hasciculi of setee in double pairs 
in every segment; the setee in the anterior segments extremely long, 
directed forwards, glistening with gold. The worm not included in 
a tube. 


Sp. Siphonostoma diplochaitus Orro Nov. Act. Acad. Natur. Curios. Tom. x. 
2, 1821, p. 628, Tab. sr, in the Mediterranean at Naples; other species 
have been described by MmuNe EpwaARDS, GRUBE and RATHKE; see 
RarrKe Beitr. zur Fauna Norwegens, Nov. Act. Acad. Natur. Curios. 
Tom. xx. 1, 1843, pp. 211— 219, Tab. xr. 


To the same division also appears to belong the worm described by 
ABILDGARD in the Zoolog. danic, Tab. go, as Amphitrite plumosa, but 
which differs from Amphitr. plumosa of O. Faprrerus (Fauna greenl. 
p. 288) ; OKEN formed from it the genus Pherusa!, (Lehrb. d. Zoolog. 1. 
8. 377) : Siphonostoma plumosum RATHKE Beitr. zur vergl. Anat. u. Physiol. 
1842, p. 84, Tab. vr figs. 1—7, Beitr, zur Fauna Norwegens, p. 208, Tab. 
XT. 2 





1 The name Pherusa was also given by LAMOUROUX to a genus of the class of 
Polyps, of which the polypary alone is known and to which Flustra tubulosa belongs ; 
Hist. des Polypiers flexibles, 1816, p. 117 ; G. JOHNSTON formed from Amph. plumosa 
the genus Flemingia, from which his genus T'rophonia does not differ. Ann. of Nat. 
Hist. XVII. p. 294. 


ak 


Note —Chloraema Duvsarp. Ann. des Sc. nat. sec. Sér. Tom. xr. 
1839, Zool. p. 288, Tab. 7, fig. 1, is a species of Siphonostoma beset 
with villi secreting mucus; comp. Siphon. villosum RarukKe Faun. 
Norweg. 1. L Im Siphonostoma plumosum also the blood has a green 
colour, RATHkKe |. |. p. 211. 





ANNULATA. 235 


Amphitrite Cuv. (in part), Amphictene SAv. Mouth surrounded 
by numerous tentacles, and covered by a denticulate velum. Setae 
glistening with gold, in a double row in the anterior segment of the 
body. Branchiee on both sides, two in the third and fourth segment 
of the body, incurved, pectinate. The worm included in a thin 
oblongo-conical tube made of sand cemented together by gelatinous 
substance. 

Sp. Amphitrite auricoma, Sabella granulata L., Pectinaria belgica LAM. ; 
ParvLas Misc, Zool. Tab. rx. figs. 3—5 ; RarHKp, Beitr. z. vergl. Anat. u. 
Physiol. Tab. v. : these worms, whose tube is known by fishermen under 
the name of Sand-guiver, is met with on our coast. Amph. egyptia SAV. 


Deserip. de PEgypte, Annél. PL. r, fig. 4, GUÉRIN Zconogr., Annél, Pl. 2, 
figs. 3, &c. 


Terebella Cuv. (spee. of genus Terebella GM.) Mouth bilabiate, 
transverse; upper lip produced, surrounded by numerous long tenta- 
eles. Rudiments of feet with a double row of uncinate setee at the 
ventral pinna, except the first pair. Branchiee ramose in the anterior 
segments, which are without rudiments of feet. The worm included 
in a tube composed of sand and fragments of shell cemented together. 

Sp. Terebella conchilega, Nereis conchilega Paur., Misc. Zool. pp. 131—138, 
Tab. rx. figs. 14—22 ; very common on our coast, where whole heaps of 


the cases or houses (generally empty) of these animals are met with. Tere- 
bella medusa SAV., GUÉRIN Zconogr., Annél. Pl. 2, figs. 2, &c. 


Terebellides Sars. Four pectinate branchise. 


Sp. Terebellides Stroemii Sars, Beskrivelser og Jagttagelser over nye i Havet 
ved den Bergenske kyst levende Dyr. 1835, Tab. 13, fig. 31. 


Sabella Cuv., SAV, Amphitrite LAM. (sp. of Sabella L.) Mouth 
transverse, not tentaculated, situated amongst the branchiee. Bran- 
echie two flabellate, infundibuliform or pectinate, spiral, large, with 
bearded laciniee and a soft cylindrical filament at the base in the 
first segment of the body, which is without rudiments of feet. The 
anterior pediform tubercles with uncinate set at the ventral pinna, 
with a fasciculus of subulate set at the dorsal pinna; the posterior 
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tubercles supplied with uncinate sete at the dorsal pinna, with a 
fasciculus of subulate setse at the ventral pinna. The worm included 
in a gelatinous tube covered with sand. 


Sp. Sabella pavonina Sav.; Amphitrite penicillus Lam., Baster Natuurk. 
Uitsp. 1. p. 88, Tab. 1x. fig. 1; Tubularia penicillus, Zool. dan. Tab. 89, figs. 
I, 2, in the North Sea; Sabella magnifica SAv. ; Tubularia magnifica SHAW 
Linn. Transact. v. p. 228, Tab. rx. ; Sabella (amphitrite) tawrica RATHKE 
Fauna der Krym, Mém. des Sav. étrangers de VAcad. imp. de Saint-Petersb. 
Tom. zm. 1837, p. 426, Tab. vim. figs. 8—15, &c. 


Serpula L. Mouth situated between the branchiee, not tentacu- 
late, transverse. Branchiee two, large, pectinate, flabellate, with 
bearded laciniee and a cylindrical filament at the base of different 
length in each branchia, the longer sustaining an orbicular disc or 
infundibuliform operculum. Feet as in the preceding genus. 
Calcareous tube proeumbent, twisted or convoluted into a spire, 
including the animal. 

Sp. Serpula contortuplicata L., GuÉRIN Teonogr., Annél. Pl. 1, fig. 1, (the 


animal); Erris Corallines, Tab. 38, fig. 2; Serpula vermicularis L., Zool. 
danic. Tab. 86, figs. 7—g, &c. 


Comp. on this genus, which is somewhat differently determined and into 
which Sabella protula Cuv. is also brought, A. Pururerr in ERICHSON'S 
Archiv, 1844, s. 186—r198. 


Spirorbis LAM. 


Sp. Serpula spirorbis, Spirorbis nautiloïdes LAM., Zool. danic. Tab. 86, figs. 
16; GUÁRIN Jconogr., Annél. Pl. 1. fig. 6. 


B. Branchiee dorsal numerous. 


Hermella SAv. (Amphitrite Cuv. in part), Sabellaria Lam. 
First segment of the body supplied on both sides with a triple series 
of very glistering tufts, the external very patent, the internal close. 
The rudiments of the feet, in addition to setae, supplied with a 
cirrus elongate, adhering above to the base, performing the oftice 
of branchiee. Animals living gregariously, included in tubules 
made of sand and fragments of shells, eonjoined to form a common 
honey-combed mass. 


Sp. Hermella alveolata, Sabella alveolata L., Euurs Oorallines, Tab. xxxv1. ; on 
the English and French coasts. Formerly the bundles of threads beneath 
the first segment were supposed to be gills. Mine EDWARDS was the first, 
who indicated the true gills, on account of which this animal belongs to the 
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Annélides dorsibranches of Cuvrer, whilst, however, in a natural arrange- 
… _ ment it might better remain with the Amphitrite, Ann. des Sc, nat. sec. 
Sér. x. Zool. p. 208. 


E& Naked, roving. 
(Commonly Notobranchtate, Dorsibranches Cuv.) 


Family VIL Arenscole (Telethuscee SAV.) Rudiments of feet 
of a dorsal fasciculus of setee and a ventral transverse tubercle with 
setee very minute, plane, incurved. Branchiee arborescent in the 
middle of the body, with a double row at the sides of fasciculi of 
dorsal setee,. Head not distinct; eyes and jaws none. 


Arendcola LAM. Body elongate, with segments subdivided by 
transverse folds, incrassated forwards, becoming smaller backwards, 
without setee or other appendages behind the last pair of branchiee. 
Mouth terminal supplied with a proboscis retractile, papillose. 


Sp. Areniecola piscatorum, Lumbricus marinus L., Nereis lumbricoïdes, PALLAS 
Nov. Act. Petrop. 11. 1788, p. 223, Tab. v. f. rg, 19*; Homer Phil. 
Transact. 1817, Pt. 1. Tab. 3; OKEN, Zsis, 1817, p. 469, with fig. ; AUDOUIN 
and Mine Epwarps, Ann. des Sc. nat. Tom. 30, 1833, Pl. 22, fig. 8. 
This species has thirteen pairs of gills. It lives in deep canals excavated in 
the sea-sand, which the worm forms with its head, whilst the sand is 
swallowed and passed through the intestinal canal; this worm is flesh- 
coloured, sometimes blackish (Arenicola carbonaria LEACH), and exudes a 
yellow fluid on being touched. Fishermen use it as bait to catch shell-fish 
with the hook. Arenicola branchialis Aup. and Epw. 1.1. fig. 13, has nine- 
teen or twenty pairs of gills, and is smaller than the former. Arenicola 
Backii RAtTHKE, Fauna Norwegens, p. 181, Tab. vur. f. 19—22, differs from 
the former species by the much more numerous gills and by the rings, 
which lie behind the last pair of gills, possessing bundles of hairs ; also the 
anterior part of the body is not incrassated like the former species. It 
seems, therefore, that this species should form a sub-genus. 


It seems that the genus Scalibregma RArukre ought to be added 
to the Arenicolse : it has four pairs of arborescent branchise (in the 
fourth, fifth, sixth and seventh segment) with a proboscis not warty ; 
EL p 195, Tab. oo figs, 1521. 


Family VILL. Cheetopterina. Anterior and posterior rudiments 
of feet with a fasciculus of dorsal setee, without uncinate sets, the 
middle feet with a dorsal appendage, membraneous, large (bran- 
chial?). Head not distinct; maxillee none. 


Chatopterus Cuv. (Worm elongate, included in a coriaceous 
tube). 
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Sp. Chatopterus pergamentaceus Cuv., MruNe EpwArps Aan. des Se. nat. Tom. 
XXX. Pl, 22, fig. 1, Cuv. R, And. éd. úll., Annél. Pl. 20, fig. 2; in the West 
Indian Sea. A species of this genus occurs also in the Mediterranean. 
Family IX. Peripatina. The rudiments of feet are conical 
tubercles, supplied with a fasciculus of thinly set setse at the point. 
Head distinct, provided with two cirri (antennee) annulate, large, a 
short proboscis, and two jaws. 


Peripatus LANSDOWwN GUILDING. Body with few segments 
subdivided by annulate folds, obtuse at both extremities, gibbous 
above, plane beneath. 

Sp. Peripatus duliformis LANSDowN GuiLpine, Zool. Jowrnal, 11. Pl. xrv. 
fig. TI; AUDOUIN and Mine Epw. Ann. des Sc. nat. Tom. XxX. PP: 412— 
414, PL. 22, figs. 5—7 ; West Indies. This animal would seem, according 
to some, to be a myriapod insect; the English author who first made it 
known, considered it to be a mollusc. Mrne EDWARDS, on anatomical 
grounds, defends its reception into this class ; Ann. des Sc. nat. sec. Sér. 
XVIII Zoolog. pp. (26—128. Branchie are not present, if the conical 
rudiments of feet are not to be considered as respiratory organs. 


Family X. Aricie. Body eylindrical, attenuated at both ex- 
tremities, with head little distinct. Proboscis short, without Jaws. 
Rudiments of feet with cirrus usually single; branchise either none 
distinct or resembling cirri or lobes adhering to the base of the feet. 

This small group, regarded by AupouiN and Mine EDwaARrDs as 
a distinct family, contains imperfect ringed worms, which in part 
belong to the Nereids of former writers. Where no special gills are 
present, the cúrri appear to serve for respiration. 


Cirratulus LAM. Body elongate, round, with few dorsal and 
ventral setee remote, and long dorsal cirri. The branchiee very long 
cirri in the anterior part of the body. 

Sp. Cirratulus borealis, Lumbricus cirratus Murrr., O. Fanrrom Fauna 
grenl. pp. 281—283, fig. 5, Eneyelop. mêth., Vers. Pl. 34, figs. 1o—12; 
Cirrat. Lamarckiiù Aup. and Epw. Ann. des Sc. nat. Xxvir. Pl. xv. figs. 
14) XXIX. pp. #10, 411 ; GRUBE Kiemenwürmer, 1838, pp. 32, 33. 

Ammotrypana RATHKr (Beitr, z. Fauna Norweg.) A genus 
related to the preceding: it differs by defect of the long cirri (bran- 
chiee) in the anterior part of the body. 


Sp. Ammotrypana aulogaster RATEKE, l. 1. p. 188, Tab. x. figs. I—3, &c. 


Ophelia Sav. Comp. Epw. and Aup. Ann. des Sc. nat. XXIX. 
pp- 403—407. According to SARS the animal is so described that 


ä 


the dorsal surface is taken for the ventral, the anterior part for the 
posterior; the author, Ann. des Sc. nat. sec. sér. VIT. Zoologie, p. 247, 
counts it amongst the Nereids. 
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Aonis SAV. 


Comp. Aup. and Edw. Ann. des Sc. nat. Tom. XXVIL. pp. 400—403, 
PL. xv figs. g9—13. 


Aricia Sav. Body elongate, attenuated at both ends, with 
conical head. The ventral oar of the anterior feet with a transverse 
incised crest, of the posterior with a conical setiferous tubercle and 
small cirrus, with soft branchial appendage. Dorsal cirri triangular, 
plane. 


Sp. Aricia Cuvierii Aup. and Epw. Ann, des Sc. nat. XXIX. p. 397, XXVII. 
PL. 15, f. 5—13, &c. 


Scoloplos BLAINV. 


Comp. OerstED Grönl. Annul. dorsibr, p. 199. Here also seems to 
belong the genus Pravisia JOHNSTON, Ann. of Nat. Hist. 1v. p. Se lee 
É, 11—18. 

Spio O. FaBr. Head with two very long antenniform tentacles. 
Mouth inferior or subterminal, little exser le and without jaws. 
Body elongate, slender. Superior pinna with uncinate or capillary 
setee, inferior with capillary setee; branchie ligulate, dorsal, in the 
anterior part of the body very en, in the posterior evanescent. 

Sp. Spio seticornis O. FaBr., Baster Nat. Uitsp. 11. pp. 149, 150, Tab. xr. 
fig. 2. 

O. FaBrrcIus, von dem Spio-Geschlecht, Scriften der Berliner Gesellsch. 

naturf. Freunde vi. p. 256. RaArrke, Beitr. zur Fauna der Krym, Tab. 


vo figs. 1—6, p. 421 (Spio levicornis), OrRrSstTED Groenl. Annul. pp- 
202, 203. 


The genus Malacoceros QUATREFAGES is distinguished by the defect of 
eyes, GUÉRIN, Magas. de Zool. 1843. 


Family XL. Nereide. Body elongate, slender, with head 
distinct, supplied with tentacles (antenne) and eyes. Rudiments 
of feet similar throughout the whole body. Branchiee not distinct 
from the feet or small appendages of the feet, like lobes or tu- 
bereles. Proboscis large, often armed with two horny jaws. 


. Goniada Aup. and Epw. Head conical; with pinnee of segments 
remote, each of them supplied with an acus and setee with conical 
lobes or cirri. Proboscis large, furnished beneath with a double row 
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of horny denticles, without maxilla or armed at the point with two 
maxillee. 


Sp. Goniada emerita Aup. and Epw., Ann. des Se. nat, XXIX. Pl. 13, figs. 
I—4. Í 


Ephesia RarnxKr. Head conical; with dorsal pinne of the 
segments mammillate, setiferous, the ventral supplied with a fasci- 
eulus of short setae. Proboscis large, clavate, smooth. 


Sp. Ephesia gracilis Raruke, Beitr. eur Fauna Norwegens, pp. 174—176, 
Tab. vm. figs. 5—8, 


Glycera SAv. Head conical, at the extremity with four tentacles 
small, subulate, arranged in a cross. Dorsal and ventral pinnaee 
approximate, inserted in a common tubercle, supplied with acus and 
a fasciculus of few setee. Cirrus at the base of each pinna; branchial 
appendage simple or bìfid in every segment, except only the anterior 
and posterior. Proboscis large, usually with four jaws. 

Sp. Glycera Meckelii Aup. and Epw., Ann. des Sc. nat. XXIX. p; 263, XXVII. 
PL. xrv. figs. 1—4; Glycera alba, Nereis alba Mveuremr, Zool. dan. Tab. 


LXII fig. 6. (Comp. JOHNSTON, Ann. of Nat. Hist. xv. p. 148, RATHKE, 
Beitr, zur Fauna Norweg. p. 173.) 


Pollicita Jounsron (Bebryce Tromrson). Comp. Ann. of Nat. 
Hist. xvL. pp. 4—6. 


Nephthys Cuv. Head truncated anteriorly, supplied with four 
small tentacles. Dorsal and ventral pinne remote, setiferous, in- 
creased by a membraneous lobe. Branchie ligulate at the dorsal 
pinnee. _Proboscis large, furnished with conical tentacles and two 
maxillee not exsert. Body linear, elongate, with terminal style. 

Sp. Nephthys Hombergii Cuv., Aup. and Epw., Ann. des Sc. nat. XxIx. Pl. 
XVIL figs. 1—6, Cuv. R. And. éd. ill., Annél. Pl. xv. fig. 2; Neph. longise- 


tosa OERST. Groenl. Annul. p. 195, Tab. vr. figs. 75, 76, (perhaps the same 
as Nepth. ciliata Ratuke, Beitr, z. Fauna Norwegens, p. 170). 


Phyllodoce SAV. (RANZANT). Head small, supplied with two 
eyes, and four or five tentacles, the fifth unequal, very small, remote. 
Tentacular cirri in the anterior segments. Setigerous tubercles 
undivided, with dorsal and ventral appendage lamellose, branchial. 
Body terminated by two styles. Proboscis thiek with small tentacles 
at the orifice, without jaws. 


Sp. Phyllodoce laminosa SAV., Aup. and Epw. Ann. des Sc. nat. XXIX. P. 244, 
PL 16, figs. 1—S; Phyllod. clavigera, Nereis viridis Mvr, Eulalia ? SAV, 
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Aup. and Epw. 1.1. p. 248, Pl. 16, figs. 9—13; Phyllod. saxicola QUATRE- 
FAGES, GUÉRIN Magas. de Zool. 1843, Annél. p. 1, PL. 1, &c. 


Psamathe Joursr. 
Loïda Jounsrt. 
Comp. JoHNsTON, Ann. of Nat. Hist. Iv. pp. 229—231. 


Myriana Sav. 


Alciopa Aup. and Epw. Eyes large, lateral. Tubercles lobate 
(glandular) at the base of the pediform tubercles. Other characters 
as in Phyllodoce. 


Sp. Ale. Reynaudit Aup. and Epw. Ann. des Sc. nat. XXIX. pp. 236—238, 
Tab. xv. figs. 6—11; Comp. A. KROHN, Zool. und anat. Bemerkungen 
ueber die Alciopen, ERICHSON’Ss Archiv. 1845, s. 171—:184, Tab. vr. Besides 
the description of some new species this memoir contains also anatomical 
details, amongst which, especially those upon the eyes are worthy of notice 
(see above, p. 217). The glandular appendages of the rudimentary feet 
AUDOUIN and MiLNe Epwarps consider to be gills. 


Hestone SAv. Head broad, truncated, furnished with four lateral 
eyes and four small tentacles. Long tentacular cirri at the sides of 
the head, Setigerous tubercles of the segments undivided, with 
dorsal and ventral cirrus filiform, the dorsal long. Body oblong, 
with segments not numerous. Proboscis large, without jaws. 

Sp. Hesione splendida Sav. Deser. de Egypte, Annél. Pl. rm. fig. 3, GuÉr. 
Jeonogr. Annél. PL. 8, fig. 3. 
Note Genus Halimede RArHkKe is distinguished from Mesione 


by three branchie (lobed appendages) at each of the pediform 
tubercles (Beitr. z. Fauna Norw. pp. 166—169). 


Syllis Sav. Head bilobed, anteriorly emarginate, with four 
eyes placed in transverse row, and three tentacles, thin, moniliform. 
Setigerous tubereles of the segments undivided, with dorsal cirrus 
long, moniliform. Proboscis without jaws. Body elongate, slender, 
with numerous segments. 


Sp. Syllis monilaris SAV. Descr. de EEgypte, Annél. PL. rv. fig. 3, Gur. 
Jconogr. Annél. Pl. 8, fig. 1 ; Syll. Maculosa Epw., Cuv. R. Ani, éd. ill, 
Annél. Pl. r5, figs. r, &ec. 


Nereis Cuv. (spec. of gen. Nereis L, Lycoris SAv. and Lycastis 
Sav.) Head anteriorly attenuated, with four eyes arranged in two 
series and four short tentacles, the external larger,conical. Subulate 
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tentacular cirri at the base of the head in the first segment of the 
body; two cirri in each segment. Proboscis thick, cylindrical, 
armed with two horny exserted jaws. Body elongate, with nume- 
rous segments. 


A. The dorsal pinna of the feet confluent with the ventral or 
not distinct, without branchial appendages. Lycastis SAV, AUD. 
and Epw. 


B. ‘The dorsal pinna distinct from the ventral, with aciculus 
and bundle of setae at the extremity of each, and appendages or 
laciniee supplying the office of gills. Lycoris SAV, Nereis of 
Authors. 


Sp. Nereis nuntia, Lycor. nuntia SAv. Deser. de PAgypte, Annél. PL rv. fig. 3, 
GUÉRIN Zeonogr., Annél. Pl. 7, from the Red Sea; Nereis pelagica L., 
BaAsTER Natuurk. Uitsp. 11. Tab. vr. fig. 6, OERSTED Gronl. Annul. p. 175, 
Tab. rv. figs. 53, &c. 


Heteronereis Onrsrt. 
Sp. Heteronereis arctica OErstT. 1. l. Tab. rv. fig. sr; Nereis grandifolia 
RarukKr, Beitr, 2. Fauna Norwegens, pp. 155, &c. 

Family XII. Muntcee. Body elongate, with numerous seg- 
ments. _Rudiments of feet supplied with a single pinna, a terminal 
setiferous tubercle, and two cirri. Proboscis armed with seven, 
eight or nine horny jaws. Branchise in some none (cirri supplying 
the office of branchice), in others above the dorsal cirrus adhering to 
many segments of the body, pectinate. 

A. Branchie not distinct from the cirri. 


* Head covered by the first segment of the body. Jaws nine. 


Genera Aglaura SAV, (Unone SAV. 
Comp. GUÉRIN Jconogr. Annél. Pl. 6. 
#* Head not covered by the first segment of the body. 
Lumbrineris BLAIN., Aup. and Epw. Head obtusely conical, 
with tentacles either none or two inserted into small tubercles at 
the posterior margin. Jaws eight. 


Sp. Lumbrineris d'Orbygnii Aup. and Epw. Ann. des Se. nat. Tom. XXV. 
PL. 12, figs. g9—12 ; Lumbrineris pectinifera QUATREF., GUÉR. Magas. de 
Zool. 1843, Annél. pp. 6—8, PL. 1. figs. 3—8, &c. 
Lysidice Sav. Head broad, small, with three short tentacles. 
Jaws seven. 
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Comp. Aup. and Epw. Ann. des Sc. nat. Xvimm. pp. 233-—237, Tom. 
XXVII, figs. 1—8, 


B. Branchie distinct. Jaws seven. 


Diopatra Aup. and Epw. Head small, with nine tentacles, 
Filaments of branchiee numerous, placed on a petiole twisted 
spirally. 

Sp. Diopatra amboinensis Aup. and Epw. Ann. des Sc. nat. XXVIII. Pp. 229, 
230, Pl. x. figs, 6—8. 


Onuphis Aup. and Epw. Head small, furnished with seven 
tentacles. ‘The first two pairs of pinnee larger, directed forwards. 
Branchie in every segment, except the first two, the anterior of a 
simple filament, the posterior pectinate. 

Sp. Onupkris eremita Aum. and Epw. Ann. des Sc. nat. XXVIII pp. 226, 
227, PL X. figs. 1—5; Onuphris Eschrichtii Oerst. Groenl. Annul. Peeaz 
Tab. m1. figs. 33—41, fig. 45. These worms live in cases ; they are some- 
times covered with bits of shell, like that of Terebella, as in the last-named 


species, from which T suspect that Onuphris conchilega Sars, Beskrivelser, 
1835, pp. 61—63, Pl. x. fig. 28, does not differ. 


Eunice Cuv., Aup. and Epw. (Leodice SAV.) Head distinct, 
round or lobate, with five tentacles. Pectinate branchie above the 
dorsal cirrus in most of the segments, or in the anterior part of the 


body. 


Sp. Eunice gigantea, Nereis aphroditois, Paru. Nov. Act. Petropol. Tom. 11. 
PP. 229, 230, Tab. v. figs. 1—7, Cuv. R. Ant. éd. ül., Annél. PL. ro ; this 
species becomes more than four feet long …— Hunice sanguinea, Nereis 
sanguinea Monraeu Trans. of Linn. Soc. Tom. XI, pp. 20, 21, Tab, 3, 


figs. 1— 3; Hunice antennata SAv., Descrip. de U Egypte, Annél, PL, v‚ fig. r, 
GUÁRIN, Zeonogr., Annél. PL v. figs. 1, &e. 


Family XIII Amphinomacea. Body depressed, oblong. Head 
furnished with two or four eyes and mostly five tentacles, The 
pediform tubercles supplied with setee only, not with acicule. 
Branchiee arborescent or fasciculate in all the segments of the body, 
the three or four anterior excepted, placed at the sides of the back. 
Proboscis without jaws. 


Amphinome BruGUTÈRE. (Spec. of Aphrodita Parr, of Terebella 
Ga.) 


4. Pediform tubercles with undivided pinna and single cirrus. 
Tentacles five in the head; caruncles behind the base of the middle 
tentacle none. Branchiee ramose, 
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Hipponoë Auvp. and Epw. 


Sp. Hipponoë Gaudichaudii AvD. and Epw. Ann. des Sc. nat. Tom. xx. 1830, 
pp: 156—159, PL. mr. figs. 1—5, GUÉRIN Zconogr., Annél. Pl. 4 bis. fig. 3, 
in New Holland (Port Jackson). 


B. Pediform tubercles with double pinna, remote, each provided 
with a cirrus. Caruncles behind the base of the intermediate tentacle 
at the dorsal surface in the head and anterior part of the body. 


Euphrosyne SAv. Head with single subulate tentacle, and two 
eyes. Branchie made of many branched appendages, arranged in 
a row between the dorsal and ventral pinna. 


Sp. Zuphrosyne laureata Sav. Deser. de v Egypte, Annél. Pl. 1. fig. z, 
GUÉRIN Zconogr., Annél. Pl. 4 bis. figs. 1, &c. 


Amphinome Aup. and Epw. Pleione Sav. Head with five 
short tentacles, and four eyes. Branchiee ramose, or fasciculate at 
the base of the dorsal pinnee. 

Sp. Amphinome rostrata Paru. Misc. Zool. Tab. vin. figs. 14—18, from the 


Indian Ocean ; Amphinome carunculata Paru. fig. 12; comp. A. EB, GRUBE, 
De Pleione carunculata Diss. Zoot, cum tab. een. Regiomontani, 1837, 8vo. 


Chloeia Sav. Head supplied with five tentacles and two eyes. 
Branchie like a tripinnatifid leaf, placed on the back, remote from 
the base of the pinne. Two terminal styles at the posterior part of 
the body. 


Sp. Ampkinome capillata, Aphrodita flava Pan. Misc. Zool. Tab. vi. figs. 
7—11; Cuv. R. And. éd. dl. Annél. PL. g; in the Indian Ocean, from 
Amboyna, &c. The bundles of set are yellow, the gills, which nearly 
resemble leaves of Fern, are purple-coloured. 


Family XIV. Aphroditacece. Body in most depressed, oval. 
Head supplied with tentacles usually five (2—5) and with four eyes. 
Dorsal and ventral pinnee distinct, furnished with acus, a fascicle of 
setee and a ventral cirrus. Squame (Elytra SAV.) in most, in place 
of cirri, placed on the dorsal pinnee that alternate with dorsal pinnee 
supplied with a cirrus. Proboscis usually armed with four jaws. 


Palmyra Sv. Dorsal squamee none. 


Sp. Palmyra aurifera SAV, Aup. and Epw. Ann. des Sc. nat, Tom. XXVII. 
Pp. 445, 446, PL. x. figs. 1—6, from the island Mauritius. | 


Genus Spinther JOHNSTON ; is it of this family? Body oval, | 
with back convex, abdomen plane. Head indistinct. Elytra none. 


f 


Tubercles of the feet similar in all the segments, supplied with 
a ventral cirrus only. 
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Comp. JOHNSTON, Ann. of Nat. Hist. xv1. 1845, pp. 8—10, Spinther 
oniscoïdes, Pl. 1. figs. 7—14. 


Sigalion Aup., Epw. Body depressed, elongate, with numerous 
segments. Dorsal squamee together with dorsal cirrus in most of 
the segments; the anterior segments that are without squamee alter- 
nating with squamiferous segments. 

Sp. Sigalion Mathilde Aup. and Epw. Ann. des Sc. nat. Tom. XXVI. 
PP: 441—443, PL rx. figs. 1—10 ; Sigalion boa JOHNSTON, Ann. of Nat. 
Hist. 11. pp. 439—441, PL. xxum. figs. 6—r15, (probably the same species as 
Sigalion Idune Raruke, Beitr. zur Fauna Norweg. pp. 150—155, Tab. Ix. 


figs. 1—8 ; comp. also Sigalion Estelle GuÉR. Magas. de Zool. 1833, Annél. 
1E 


Acoëötes Aup. and Epw. Body elongate, with numerous seg- 
ments. Branchial tubercles at the base of the pediform tubercles 
in all of them, dorsal squame large, the squamiferous segments, 
without dorsal cirrus, alternating with segments supplied with dorsal 
cirrus. A coriaceous tube longer than the body concealing the 


worm. 
Sp. Acoëtes Pleei Aup. and Epw. Ann. des Sc, nat. XXVII. p. 437, PL. x. 
figs. 7—14. 


Polyodontes ReNteri, Aup. and Epw. (Phyllodoce RANZANI). 
Head small, with three tentacles and two pedunculate eyes. Dorsal 
cirri in the segments destitute of elytra, which alternate with squa- 
miferous segments; ventral cirri short, subulate in all the segments; 
distinct branchiee none. Proboscis with two subulate cirri and warty 
margin, with four large denticulate jaws. 


Polyodontes Ranzamii, Phyllodoce maxillosa RANZANT, Opuscoli scientifici, 
Bologna, 1817, Tom. 1. pp. 1o5—ro0g, Tab. rv. figs. 2—g, Mediterranean. 


Polynoë Sav. Body in some oblong or oval, in others slender, 
elongate. Head with four eyes set on tubercles, and five, sometimes 
four, tentacles. Jaws large, horny. Branchie and dorsal cirri 
in pediform tubercles destitute of squama, which alternate with 
squamiferous feet. 

Sp. Polynoë squamata, Aphrodita squamata L., Baster, Natwurk. Uitsp. 1. 
Tab. vr. fig. v. Parras Miscell. Zool. p. gr, Tab. vr. fig. 14 ; Polynoë 


laevis, Aup. and Epw. Ann. des Sc. nat. XXVII. Pp. 421, PI, rx. figs. 1119, 
GUÉRIN, Zeonogr. Annél. Pl. 9, figs. 4, &c. 
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Aphrodita Li. (exclusive of some species), Halithea SAv. Head 
concealed under squamee or setee, furnished with two pedunculate 
eyes and three tentacles. Jaws small or none. Branchie and 
dorsal cirri in feet destitute of squama, which alternate with squa- 
miferous feet. Body oval, depressed. 


* Dorsal squamw naked. 


Sp. Aphrodita hystrie, Halithea hystrie Sav., Aup. and Evw., Ann. des Sc. 
nat. XXVII. PL 7, figs. 1—g. . 


** Dorsal squaume covered by a stratum of willose setee. 


Sp. Aphrodita aculeata L., Baster, Natwurk. Uitsp. Tab. vr. figs. 1, 2, PALD, 
Misc. Zool. pp. 77, &c. Tab. vir. figs. 1—13; Physalus SWAMMERD. Bibl. 
nat. Sea-Mouse. _Ordinarily five or six inches long and an inch and a half 
broad. The hairs on the two sides of the body are glistering, green and 
red, or playing with all the colours of the rainbow ; the back is clothed 
with a felty covering, that consists of interwoven hairs. When this 
covering is opened, five nearly circular plates (squame, elytra) are seen on 
each side, which partially cover each other, and of which the middlemost 
are the largest. If two consecutive plates be separated, there are seen on 
the ring that lies between them, small longitudinal nodes, which are parted 
by a pit, and are provided outwards and backwards with pectinated 
appendages as though torn at the margin (the gills). In the Atlantic 
Ocean, the Mediterranean, &c. 


Note —The genus Sagitta SLABBER, Quoy and GArm., whose 
place is umeertain, seems to approximate closely to the Annulata. 
Body not annulate, elongate, pointed at both extremities, supplied 
with lateral pinnee and a terminal truncated pinna; head distinct 
from the body by a neck, with two eyes, and horny teeth on both 
sides, All the individuals hermaphrodite. 


Comp. A. KromnN Beobachtungen ueber die Sagitta bipunctata, Hamburg, 


1844, sto; R. Wirms, Observationes de Sagitta, Berolini, 1846, 4to. 
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CLASS VIII. 
INSECTS (INSECTA)'. 


LiNNeus united all those invertebrate animals, whose body is 
divided into rings and which have feet consisting of different joints, 
into a single class, that of Insects. Together with the class of 

Ringed-Worms they make up one of the four principal groups into 





1 There is no class of animals on which more has been written than that of Insects ; 
comp. LATREILLE, who has given a sketch of the history of Entomology (Mém. du 
Museum, vir. 1822, pp. 461—482, also J. N. Erserr, Geschichte, Systematik und 
Litteratur der Insectenkunde, Leipzig, 1836, S8vo, and J. PERCHERON, Bibliographie 
Entomologigque, Paris, 1837, 2 vols. 8vo). As observers deserve to be named especially 
RÉaumur (Mémoires pour servir à Hist. des Insectes, Paris, 1734—1742, 6 vols. 4to), 
A. J. Rorser (Insecten- Belustigung, Nürnberg, 1746—1761, 4 vols. sto, with excellent 
coloured figures) and C. De GEER (Mém pour servir à U Hist. des Insectes, Stockholm, 
17521778, 7 vols. 4to). The anatomy was excellently treated by our great country- 
man, SWAMMERDAM (Biblia nature, Leiden, 1737, 2 vols. fol.), and afterwards by 
P. Lroner (Traité anatomique de la Chenille qui ronge le bois de Saule, la Haye, 1762, 
4to). In this part also in the present century RAMDOHR, TREVIRANUS, HEROLD, 
BRANDT, LÉoN DuFour, STRAUS, DRÜCKHEIM, BLANCHARD, NEWPORT, &c. have 
published many important investigations. Comp. the Articles, Znscctes, by AUDouIN, 
in the Dictionnaire classique d'Hist. nat, Tom. vir. 1825, pp. 559— 579, and Insecta, 
in Topp's Cyclopedia of Anat. and Physiol. 11. 1839, pp. 873-—994. 

As general works, introductions and systematic handbooks, the following, amongst 
others, may be used with advantage : 

J.C. FaBrrcir, Philosophia Entomologica, Hamburg et Kiloniü, 1778, Svo. 

Ejusd. Zntomologia Systematica, Hafniee, 1792, rv. Tom. (6 vols.) 8vo; Index 
alphabeticus, in J. U. Farrrerr, Zntomol. System. Hafniee, 1796, 8vo. Supplementum 
Entomol. Systematic, Hafniee, 1779, Svo. 

P, A. LATREILLE, Hist. natur des Crustacées et des Insectes (suite aux (Euvres de 
Burron, par SONNINI), Paris, 1802, 1803, 14 vols. 8vo, avec fig. 

Bjusd. Genera Crustaceorum et Insectorum, Parisiis et Argentorati, 1806, 1807, 
Iv. Tom. 8vo. 

W. KrirBrY and W. Spencer, Introduction to Entomology, sth Edit. London, 1828, 
4 vols. 8vo, 

H. Burmeister, Handbuch der Entomologie, 1 Bd., Algemeine Entomologie, Mit 
16 Steindrücken, 4to. Berlin, 1832, 8vo. 

J.O. Wesrwoop, An Introduction to the modern Classification of Insects. Lon- 
don, 1840, 2 vols, 8vo (with many woodcuts). 

As engravings we may, besides Rorsrr, especially notice the figures of the Zcono- 
graphie du Règne animal, by GUÉRIN, and those of the Dictionn. des Sciences naturelles, 
which are also to be found in A. M.C, Dumérru, Considerations générales sur la Classe 
des Insectes, Paris, 1823, 8vo. 
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which Cuvier, as stated above (p. 33), divided the entire Animal 
Kingdom. We allude to the Type of Articulate Animals, which 
may be separated into two divisions. The first division includes 
articulate animals without jointed feet (apoda, the Annulata), the 
other articulate animals with feet (Condylopoda). ‘Again, articulate 
animals with limbs (Insects of LiNNmus) are divided into three 
classes, of which the first, immediately to be treated of, retains the 
name of Insects; the two other classes, those of the Arachnids and 
of the Orustaceans, comprehend those animals which LiNNaus con- 
sidered as wingless Insects. 

Insects (in the narrower meaning of modern systematic Zoology) 
are mostly provided with wings; but the presence of these organs 
of motion does not constitute the character of the class. That is to 
be sought for in the head distinct from the trunk, to which two 
antennee are attached, and in the Respiration by means of air-canals 
distributed internally through the body and generally divided into 
very fine branches. The first of these characters distinguishes the 
Insects from the Arachnids in which the head and thorax form a 
single piece, and which have no antenne, the other distinguishes 
them from the Crustaceans, whose respiratory organs are gills or 
other external appendages. 

The names Insecta, notehed animals, and in Greek &vropa, have 
all the same meaning. From the last is derived the word Entomo- 
logy (Insect-Science). 

The species belonging to this class are very numerous: in this 
respect no other class can be compared with Insects. Im treating 
therefore of this class we must keep within strict limits, that we may 
not too greatly extend our work in the estimation of those who take 
less interest in this special part. 

We will first describe the external structure of these creatures a 
little more precisely The body of the six-footed Insects, which 
make up by far the largest portion of this class, is separated into 
three parts: head, trunk, and abdomen. On the head, besides the 
parts about the mouth, the antennee and eyes are distinguished. 

By Antenna are understood moveable jointed threads, which, 
uneonneeted with the oral organs, are attached to the head, usually 
close to the eyes. The number of joints is very different; in But- 
terflies, for instance, very large, in Beetles, mostly eleven, &c. All 
insects in the perfect condition or last period of life have two 
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antenne. Their relative size is very different. Sometimes as in 
Loeuste, they exceed the length of the body, in others again they 
are very short and almost concealed beneath the eyes. The form 
likewise is different: the antenne are said to be fliform when they 
are thin and of the same thiekness throughout: clavate when they 
have a knob at the end formed of thicker joints, as in butterflies 
(Papiliones), &c. 

The eyes (oculi) are either simple or compound. The simple 
eyes are named eye-points (ocelli, stemmata): they look like smooth 
shining points placed usually in a triangle behind the larger eyes; 
they are seen in Bees, Wasps, &c. The larger eyes are composed 
of numerous six-sided facettes, and are occasionally of such magni- 
tude (as in Diptera, Libellule), as to meet, the head seeming to 
consist almost entirely of these two eyes. In some instances the 
number of fagettes is surprisingly great: LiEEUWENHOECK counted 
8000 in the eye of a fly, STRAUS nearly 8820 in that of a cockchafer*. 

The oral apparatus (organa cibaria, Trophi) consist of six 
principal parts, of which four are in pairs and move transversely, 
whilst two face each other above and below. Of these last the 
uppermost is the upper lip (labrum): it is horny and fixed by a 
joint transversely to the most anterior part of the head. The part 
of the head to which the upper lip is fastened is named head-shield 
(clypeus, in French chaperon). The undermost part, facing the other, 
is named the under lip (labtum): it closes the mouth below: is 
composed of two parts of which the inferior and more rigid is named 
chin (mentum), and the superior, generally membraneous, tongue 
(ligula). Sometimes the ligula has two lateral lobes (paraglossce). 
The remaining four parts are known as upper and under jaws. The 
upper jaws (mandibule) are two, placed immediately beneath the 
upper lip: they move transversely from within outwards, and are 
often very hard. The under jaws (maxrille) are ordinarily softer: 
are placed beneath the mandibles, and also move laterally, but are 
less serviceable for cutting the food small than for holding it in the 
mouth and conveying it to the gullet to be swallowed. In the 
Orthoptera there is a membraneous valve which is fastened to the 
maxilla. It is called the helmet (galea) of the lower jaw. 

In addition to these principal parts there are also feelers ( palpi, 


1 See plate XX. of SWAMMERDAM's Bijbel der natuur, where the simple and com- 
pound eyes of a bee are figured. 
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antennulee), jointed threads, attached to the under lip ( palpi labiales, 
s. postertores), and to the under jaw (palpi mawillares). The upper 
Jaws in Insects are not provided with palps. 

In masticating Insects, as Beetles, Locusts, &e., the parts of the 
mouth, that have been described, may be best and most readily 
observed. In those which feed by sucking fluids the structure is in 
appearance very different; yet even here it may be observed that 
nature remains true to her plan, and that she has provided the 
suckers not with different but with modified oral parts. We are 
indebted to the illustrious SAvrany for the knowledge of that plan!. 

The sucking Insects possess oral organs which are named Tongue, 
Beak, Sucker and Snout. 

The Butterflies (Glossata FABR.) afford an example of what has: 
been called tongue, or spiral tongue (lingua, lingua spiralis). It is 
a canal, occasionally of great length, composed of two laminse which 
are corneous or membraneous, on the inside excavated and round 
externally. When at rest it is rolled up and concealed between two 
palps. This was almost the entire amount of what was known of 
the oral parts of Butterflies. But SAviany pointed out in addition 
two minute upper jaws, placed at some distance from each other, and 
little, if at all, adapted for motion or mastication. The upper lip is 
small and membraneous. The laminze of the tongue, as LATREILLE? 
had already shewn, are in fact nothing else than greatly elongated 
and extended lower jaws. Their base is united to the head and upper 
lip, and bears a palp composed of two or three joints. The two larger 
palps which melude the tongue and conceal it when at rest are 
seated upon a triangular horny under lip. 

The case is similar with the suctorial apparatus of the Hemiptera, 
(Bugs, Cicadoo, &e.) named beak (rostrum). It consists of a horny 
sheath (vagina) im which setee are contained (set rostelli), that at 
first sight appear to be three in number. ‘The two lateral setee are 
elongated upper jaws: the hair in the middle is double, and consists 
of two similarly elongated and united under jaws: the under lip, 
usually jointed, forms the sheath. Im the same way in Diptera 
(Flies, &e.) the under lip forms the snout (proboscis). In its interior 


l J.C, Savrenr, Mémoires sur les Animaux sans vertèbres, Paris, 1816, 8vo. Tière 


fascicule. 
2 LATREILLE, Histoire naturelle des Orustacées et des Insectes, An. XII. 8vo. T. 11. 


p. 140. 
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are setee, like as in the beak, which form the sucker (austellum). 
À triangular upper lip covers the basal piece of the beak in Memt- 
ptera, as it does that of the snout in Diptera. 

To the head succeeds the trunk or thorax. This part consists 
of three pieces, of which each bears a pair of feet. The first ring is 
named Prothorax, the second Mesothorax, the third Metathorax. In 
four-winged Insects the anterior wings are placed on the middle 
piece, the posterior wings on the hinder piece. ‘The wings of Di- 
ptera are placed on the mesothorax. The inferior surface of the 
trunk is called breast (pectus), on which there is sometimes fixed a 
pointed elongated appendage, the breast-bone (sternum). The 
shield (scutellum) is a part found on the upper part of the thorax 
behind (at the mesothorax) stretching between the wings! 

The feet are attached on the inferior surface of the body : in the 
hexapod Insects every ring of the thorax carries a pair. Between 
the sternum and eptmeron is an articular cavity (acetabulum). The 
first joint is termed hip (coma, condylus) ; sometimes there is a small 
and very moveable piece between the epimeron and cora (trochan- 
terium, trochantin AUDOUIN), but it is usually wanting or has coa- 
lesced with the cowa. The second joint is termed Frochanter, it is 
very small and mostly annular. Then comes the thigh (femur), the 
stoutest, and often also the longest joint of the leg. To it succeeds 
the shank (tibia) more slender, and in general flattened laterally. 
Last is the foot (tarsus), consisting of many joints placed in a line 
like the small bones of our fingers. The number of these joints is 
different in different families; occasionally, in certain coleopterous 
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1 The upper surface of the thorax (dorsum of AUDOUIN) may be named notum, the 
under surface sternwm, and just as the entire thorax is divided into three rings, so also 
a pronotum and prosternum, mesonotum and mesosternum, metanotum and metasternum 
may be distinguished. Moreover, each ring of the thorax consists of definite special parts, 
which, however, are not distinctly seen in every ring, whilst some coalesce with others, 
or by the greater development of others are suppressed; these parts are a sternum on 
the under surface, on either side an episternum as a chief part, and behind this an 
epimeron ; amd, finally, on the upper four pieces placed behind each other, to which 
AUDOUIN gives the names of prescutum, scutum, seutellum and post-seutellum ; thus 
there are properly three scutella, but what is usually named scutellum is a part of the 
mesonotum ; at the sides of the scutum the wings are attached. Comp. on this interesting 
subject AupovuiN, Recherches anatomigues sur le thorax des Animauz articulés, Ann. des 
Sc. nat. 1. 1824, pp. 97—135, 416—432, W. S. Mac-Lrar, Comp. Anat. of thorax in 
winged Insects. Zoolog. Journal, No. 18, or Ann. des Sc. nat. Xxv. 1832, pp. 95—r51, 
with remarks by AupouIN and Newport, Topp's Oyclopadia, 1. pp. gr 1924. 
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insects it is not the same in the first two pairs of feet and in the last 
pair, yet in most Insects the number is five. In some coleopterous 
insects, the penultimate joint is extremely short, and was in conse- 
quence overlooked formerly. The last joint of the foot usually ends 
with two hooklets, or elaws: in addition, its inferior surface is often 
covered with fine hair, to attach it to small inequalities which even 
the smoothest objects present. Sometimes these hairs are set on 
two or three delicate membraneous appendages (cushions, pulwilli) 
which the Insects mould to the surfaces over which they run. In 
this way flies can move upwards on mirrors, or with head down- 
wards on smooth ceilings, as is seen daily *. 

Besides the feet, wings also are placed on the thorax of volant 
insects : on the meso- and meta-thorax, as stated above, when there 
are four: when only two, on the meso-thorax. They are set on the 
dorsal surface, and may be compared with the elytra or sguamee in 
Aphrodita : with the wings of vertebrate animals (Birds, Bats) „which 
are only modifications of the anterior limbs, they have only similarity 
of use: they are not modified feet: they exist contemporaneously 
with feet and are independent of them? Wings are membraneous, 
arid, usually transparent, composed of two laminee grown together 
at the edges; these lamine are expansions of the skin like the 
parachute extended between the fingers of Bats and between the 
ribs of flying Lizards (Draco). Canals (improperly named Veins 
or Nerves) run between the laminee, and are more or less numerous, 
more or less branched. These veins are branches of the air-tubes, 
which lie between two wide horny semicanals of the upper and 
under laminee that compose the wing. In some species the males 
alone have wings. Bees, Wasps, Butterflies, &c. have four wings. 
In the Diptera, besides the wings there are two parts which may 
be considered as traces of hind-wings, called poisers (halteres) ; 
they consist of a little button with a pedicle, and are often covered by 
a membraneous scale (sguama halterum)®. The anterior wings are 


1 BLACKWELL, Remarks on the pulwilli of Insects. Transact. of the Linn. Soc, Vol. xv1. 
Pt. 3, pp. 487—492. 

2 OKEN names the wings of insects gills; the elytra of Coleoptera he considers, less 
happily, to be gill-covers ; they must have the same anatomical interpretation, (Bedeu- 
lung), as the under-wings. Lehrbuch der Naturphilosophie, 111. 1811, s. 271; the 
same work entirely revised. 1843, s. 316. 

3 See AUDOUIN, Dict, class. d' Hist, nat. TI. pp. 140—142, at the word Balanciers, 
and Newport, 1. 1. p. 926. 
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in some insects harder, horny and opaque; they are then called wing- 
covers (elytra), and the under-wings, usually larger, are when at 


rest folded transversely beneath the covers and concealed (as in 


Beetles, Coleoptera). In other instances the under wings disappear, 
and the wing-covers coalesce by their inner edges (elytra coadu- 
nata). Hemelytra is the name given to the anterior wings, when 
horny or coriaceous at the base but membraneous towards the apex 
(in Hemiptera, as Water-scorpions, Nepa cinerea, &e.) 

The hinder-body (abdomen) constitutes the third portion of die 
body of Insects, and usually consists of nine rings, of which 
however the last are in some instances so much econcealed, and in 
others so small or so fused with the preceding, that they seem to 
be entirely wanting. As the organs of sense have their seat in 
the head, and those of motion in the thorax, so do the principal 
organs of vegetative or organic life reside in the abdomen. 

The digestive organs present differences according to the 
Orders and Families. Here the comparative length of the intes- 
tinal canal does not always depend, as in vertebrate animals, upon 
the nature of the food, and many species that live on animal 
substances have a longer and more eonvoluted canal than others 
which live on plants; in Grasshoppers for instance (Grylli, 
Locust) it is almost straight, though these insects live exclusively 
on vegetable food. Im those Insects whose body consists of 
uniform rings (as the myriapods) and in vermiform larvee of Insects 
with a complete Metamorphosis, the intestinal canal is straight, or 
makes only few and inconspicuous curves. The intestine has the 
greatest length in proportion to the body in certain Coleoptera and 
Hemiptera. Im the last it is at least twice, often four or five times 
the length of the body (ex. gr. in Lygeeus apterus FABR.); 
Cicada orni the intestinal canal is about ten times as long as the 
body! Amongst Coleoptera the Scarabceides, to which the common 
coekchafer belongs, are remarkable for their very long and tortuous 
intestinal canal, which in Copris lwnaris measures ten or twelve 
times the length of the body. 

The Eee or coats of the EN canal are, first, a thin 
covering, which without sufficient reason has been compared with 





1 LÉoN Durour, Recherches anat. et physiol. sur les Hémiptéres (Extrait des Mém. 
des savans étrangers, Tom. 1v.) Paris, 1833, 4to. p. 92, Pl. vim. fig. 95. 
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the peritoneal covering of the intestines in vertebrate animals; 
next, a muscular coat of longitudinal and transverse fibres; then a 
white, smooth membrane, a layer of areolar tissue probably corre- 
sponding to the twnica propria of the intestine in vertebrates, but 
which is often beset with minute glands in transverse rows: and 
lastly the innermost membrane, an Zpithelium, that occasionally, as 
in the muscular stomach of the Orthoptera, is found hard and horny, 
forming the teeth or sharp plates with which the stomach is armed. 

In the intestinal canal of Insects several parts are to be 
distinguished: but it is much to be wished that writers in the 
names given to them had been careful to preserve greater uni- 
formity. The first part is the cesophagus, it has often an expan- 
sion named erop (ngluvies); next follows a muscular stomach 
(wentrieulus museulosus, der Kaumagen, le gésier, the gizzard) ; it is 
found in the Orthoptera and amongst the Coleoptera in the genera 
Staphylinus, Dytiscus, and the family of the Carabici', and is 
remarkable for the great development of the innermost coat, for 
the projecting plates, teeth or hooklets of corneous tissue which 
serve for bruising the food; it is usually folded and has a round, 
more or less spherical, form®. Then comes a long cylindrical 
stomach in which the proper digestion proceeds. Lon Durour 
names it ventricule chylifigue ; RAMpour calls it simply the sto- 
mach, which name appears to me to be sufficient and preferable to 
the other. This organ is always present, and beneath its termina- 
tion the vasa wrinaria (of which hereafter) are always inserted. 
To this succeeds a longer or shorter, sometimes (as in the Hemi- 
ptera) a very short canal, the small úntestine (úntestinum tenue), 
which is continued into the short large úntestine (intest. crassum), 
having occasionally a cecum or expanded portion when the con- 
nexion takes place obliquely and at the side. 





1 LÉoN Durour has also discovered a muscular stomach in Tomicus typograpkus. 
Ann. des Se. nat. IV. p. 108. 

2 RAMDOHR names it Paltenmagen (plicated stomach, omasus), a very ill-chosen name. 

3 MARCEL DE SERRES considered the stomach to be duodenum ; in that case many 
insects must have no stomach at all. The name of Crop (jabot succenturié) by which 
STRAUS denotes this part in the Cockchafer is not explicable. 

4 We are indebted to LiÉoN Durour for most of the investigations of the intes- 
tinal canal in Insects. They were preceded by those of RAmpoHr, who published a 
work on the subject, (Abhandlungen über die Verdauungswerkzeuge der Insecten, mit 
zo Kupfertafeln, Halle, 18rr, 4to). 
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The intestinal canal of Insects is connected to the other parts - 
of the body partly by a large quantity of fat (the adipose body, of 
which below), and partly by numerous branches of air-tubes, and 
so retained in its place. 

In very many Insects Salivary Glands are present; they are 
placed at the commencement of the intestinal canal. In Coleoptera, 
for the most part, they are wanting; RAMDOHR found them in 
Cureulio (Cryptorhynchus) lapathi, Léon Durour, besides in other 
Curculionida, also in Blaps, Diaperis, Mordella and some other 
Coleoptera ; moreover in the other orders of Insects they are 
present in by far the greater number of Families, probably in all 
Orthoptera, Hymenoptera, Lepidoptera, Diptera and Myriapoda. 
Amongst the Neuroptera they are wanting in Libellula and Jiphe- 
mera, amongst the Memiptera in Aphides. It is very remarkable, 
and not easily explicable, that in Panorpa amongst the Neuroptera 
the female has no salivary glands, or more correctly only small 
rudiments of them, whilst the male has them largely developed!, 
They have here the form of long convoluted canals (three on each 
side), which towards the end are turned upwards, and becoming 
thinner terminate by blind extremities. This form of blind con- 
voluted canals occurs also in the salivary glands of some other 
insects, ex. gr. of the Lepidoptera; but it is by no means general, 
for in the Mymenoptera and Orthoptera these organs appear commonly 
as blind sacs grouped in clusters. Microscopic investigation has 
demonstrated in ‘these salivary vessels and glands, as in other 
glands, a layer of epithelial cells with nuclei?. 

Below the inferior orifice of the stomach in Insects very fine 
vessels are implanted, the so-called Malpighian vessels, which in 
former times were generally looked upon as organs for the prepara- 
tion of bile (vasa hepatica)—an opinion still maintained by LxoN 
Durour, Owen? and other writers. It is, on the other hand, the 


1 Our meritorious countryman BRANTS first made this interesting observation, 
Tijdschr. voor nat. Gesch. en Physiol. vr. 1839, bl. 173—19S. It was afterwards also 
made known by LÉon Durour (Mémoires présentés à TAcad. royale des Se. vir. 184r, 
Pp: 582, 583, PL rr, fig. 169,) who overlooked, however, the rudimentary salivary 
glands in the female. 

2 See the beautiful investigations of H. MECKEL, MUELLER’s Archiv. 1846, s. 25— 35. 

3 [It is not to be inferred that OweN holds this opinion now: his Lectures were 
published many years ago, and a new edition of them is now in the press. } 
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opinion of most writers of the present day, that they correspond to 
the kidneys of the higher animals, whence the term used above 
Pp. 254, (wasa urinarta) for these vessels. Besides other grounds for 
this opinion, it is supported by chemical investigation! These 
vessels appear to be present in all Insects, with the exception of 
Aphidit amongst the Hemiptera, where it has not been possible to 
find a trace of them. Their number is very different, and seems 
to be on the whole inversely proportional to their length; they are 
short and very numerous, more than twenty, in the Zymenoptera and 
Orthoptera, and in Libellula and Ephemera amongst the Neuroptera. 
Here they are arranged in a ring round the intestinal canal which 
they perforate, whilst at the free extremity they terminate ccecally. 
In Gryllotalpa and Acheta FBR. they fall into a common canal before 
opening into the intestine. In the remaining Insects there are 
usually only four or two of them present (Diptera, Hemiptera, 
many Coleoptera), or six, as in other Coleoptera (the Heteromerata, 
Tetramerata, and Primerata). When there are only two, they 
form a loop on each side of the intestinal canal, which seems to 
arise from the fusion of two vessels; and so open by four termi- 
nations into the canal. Im those Coleoptera which have six, they 
are also attached to the inferior extremity of the intestinal canal 
(the Rectum), but do not open into it there; they run upwards as 
very fine vessels between the coats of the intestine and terminate 
blindly?. 

If we consider these organs as Kidneys it becomes uncertain 
whether Insects have a Liver; for the idea that these vessels may 
represent at once both Kidneys and Liver (whence it has been 
proposed to name them wasa wrino-biliaria) is not, as appears to 
me, the result of comparative investigation either anatomical or 





1 See RENGGER’S Physiologische Untersuchungen über die thierische Haushaltung der 
Insecten, Tubingen, 1817, 8vo. Comp. WURzER, Chemische Untersuchung des Stoffes, 
welcher sich in den sogenannten Gallengefässen des Schmetterlings der Seidenrausse 
befindet in Mrerrr's Archiv. Iv. 1818, s. 213—215. Also CHEVREUL found in the 
matter of these vessels potass, ammonia and wric acid; see STRAUS Considerations 
générales sur Anatomie des Anim. articulés, auvquelles on a joint U Anat. descriptive du 
Melolontha vulgaris. Paris, 1828, 4to, p. 251. Im a Zwcanus little stones have been 
found in these canals consisting of wric acid. AUDOUIN Ann. des Sc. nat. ze Sér. 
Tom. v. 1836, p. 129. C. VERLOREN found in larve of Lepidoptera (Sphinx ligustri) 
no wric acid in these vessels, but hippuric acid, as he informed me by letter in 1843. 

2 LÁoN Durour, Mém. sur les vaisseaur biliaires des Insectes. Ann. des Sc, nat. 
ze Série, Tom. Xrx. 1843, pp. 145—182, Pl. 6—g. 
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physiological, and would never have been entertained but for the 
attempt to reconcile two eonflieting views, and which ought always 
to be distrusted when it interferes with more extended enquiry. 
But if we suppose an organ answering to the liver to be alto- 
gether wanting in insects, then it must be proved that the separa- 
tion of bile is more important in the animal economy than the 
excretion of urea, before an argument can be borrowed therefrom 
against the function ascribed to the Malpighian vessels. We do 
not forget that by respiration and the elaboration of bile the 
quantity of carbon in the living body is diminished, and that from 
the large development of the respiratory organs in insects the 
excretory office of the liver is in a great measure dropped. 
Nevertheless it is still highly probable that parts, whose function 
agrees with that of a liver, are not altogether absent in Insects. 
In the first place we might here refer to the great quantity of 
fat—the adipose body—situated between the skin and the intes- 
tine, which invests every organ and is of very great extent, more 
especially in larve whose respiration is less perfect; the carbon 
and hydrogen which in other instances is combined with oxygen to 
quit the body by respiration, here forms that provision of com- 
bustible matter so necessary in the animal economy for the support 
of respiration, especially in the case of Insects, which as Nymphs 
take scarcely any food. Since then this production of fat exerts 
the same inftuence on the composition of the fluids as the separa- 
tion of bile, it is not to be considered as a proceeding entirely 
arbitrary if some recognise in the adipose body an analogon of 
the liver? The adipose body consists of a multitude of minute 
sacs or vesicles bound together by air-tubes which spread them- 
selves as a fine network on their surface. In the second place, coecal 
appendages are seen below the muscular stomach in the Orthoptere 
(eight in Mantis, six in Gryllus, two in Acheta) which involuntarily 
call to mind the appendices pyloricae of osseous fishes: they pro- 
bably secrete a fluid that performs the office of the bile in diges- 
tion®. Im other insects, finally, as in the Carabici among the 
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Ì} DURMEISTER Mandb. der Entomol. 1. p. 403. 

2 OREN Zekrb. der Naturphilosophie, 111. 1811, s. 270 (3tte Auflage, s. 425). 

3 That these blind appendages arise from an immediate extension (protrusion) of the 
intestinal canal is no proof, as LÉoN Dvrovr supposes, that they cannot be secretory 
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Coleoptera the entire stomach (ventrieule chylifigue Durour) is beset 
with numberless conical or filiform saccules, giving a flocculent 
aspect to its external surface. It may be, that these parts, whose 
office was formerly supposed erroneously to be the absorption of 
nutrient fluid from the intestine, prepare the bile: but it seems 
more probable that they serve to separate the gastric juice, 

The Heart of Inseets has the form of a long vessel that 
terminates behind by a blind extremity and lies above the imtes- 
tinal canal on the dorsal surface. This dorsal vessel becomes 
narrower forwards, after it has curved slightly downwards. The 
smaller part may be considered to be, an artery, whilst the wider 
posterior portion answers more closely to the heart of other crea- 
tures. In this posterior part are different lateral openings, mostly 
eight or nine pairs: and in front of each opening is a valve formed 
by a duplicature inwards of the wall. Im the diastole of the heart 
the blood flows into it between two sets of valves, of which the 
posterior pair come into apposition, whilst the anterior lie folded 
against the wall and so permit the onward motion of the blood. 
Systole and diastole succeed each other alternately, moving along 
the length of the dorsal vessel from behind forwards. SWAMMER- 
DAM long ago, and StrrAUS in more recent times noticed in the 
dorsal vessel longitudinal and transverse muscular fibres, the latter 
forming the innermost layer. Surrounding the heart is a space which 
some writers consider to be a sinus venosus; it is covered by lateral 
muscles, flat, and of triangular form, which have their broad base 
towards the heart and fix it in its position (les adles du Coeur of 
Lvxorer). From behind, the blood flows through the lateral 
openings into the heart, and moves forwards; from before, it flows 
from the aorta between the organs, especially along the course of 





organs. Mém. présentés. vir. p. 302. In Zeucopsis also amongst the Zymenoptera two 
such blind saccules are met with ; LÉoN Durour, ibid. p. 524. 

1 The great uncertainty which prevails concerning the interpretation of the 
gecretory organs in the lower animals, is a necessary consequence of the fact that the 
selfsame secretion, as we learn from comparative anatomy, may be effected by very 
differently formed glands ; see J. MUELLER's Handb. der Physiol., 11. Buch, Abschn. 2 
(1. Bd, s. 457, 3ite Aufl.) Chemical investigation alone can here afford light, and 
a beginnins of the enquiry has been made in invertebrate animals in these last years. 
C. ScuMipt’'s Investigations: Zur vergleichenden Physiologie der wirbellosen Thiere, 
Braunschweig, 1835, deserve, therefore, our thanks, and make us hope for further com- 
munications, 
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the air-tubes, in regular streams backwards. ‘These streams of 
blood on the outside of the heart were first observed by CARUS 
twenty years ago in the three fin-shaped caudal processes of the 
larva of Agrion ; afterwards he observed a similar motion of fluid 
in the imperfect wings of the Nymphs; the blood-globules (accord- 
ing to many, rather according to VÉRLOREN, the fat-globules), which 
swimming in a clear fluid indicate the direction of the current. 
The later observations of various authors, on transparent larvae 
principally, have ascertained the phenomenon in Insects of every 
order—and it may therefore be confidently accepted as general. A 
question which requires further investigation for its solution is 
this, whether the circulation is effected in vessels, as ez. gr. NEW- 
PORT and BOWERBANK believe, or in free spaces between the 
organs, without special walls. ‘The writers who maintain the 
latter opinion, allege that the Aorta has an open termination in 
the Head. In the Myrtapoda, besides the dorsal vessel, there are 
still others present; amongst which a trunk that lies upon the 
nervous cord in the abdomen, ought to be mentioned. In the 
Butterflies also TREVERANUS discovered on the ventral surface a 
vessel, lying on the nervous cord and running longitudinally, from 
which on each side numerous transverse branches arise!, New- 
PORT found this vessel in the genus Sphinz, and thinks that the 
blood flows in it backwards, as it does forwards in the aorta. This 
last author discovered in this same genus, and in certain Coleoptera 
branches from the aorta in the head, but was not able, on account 
of the delicacy of the parts, to follow their further coursc?. 

The Respiratory organs of Insects are their air-canals (tracheee), 


1 Zeitschr. für Physiol. 1v. 2, 1832, s. 181—184, Taf. xrv. fig. 13. 

2 Comp. on the dorsal vessel and the circulation of insects LYoner, Traité Anat. de 
la Chenille, pp. 413, &c.; on the fluid contained in it, ibid. pp. 426, 427 ; HrRoLD, 
Physiol. Untersuchungen über das Rückengefüss der Insecten, Marburg, 1823, 8vo. ; 
STRAUS Anat. comp. des Anim. articulés, pp. 345—358 ; J. Muerver, Nov. Act. Acad. 
Cs. Leop. Car. Tom. xm. 2, 1823 (on a connexion between the dorsal vessel and the 
ovaries); C. G. CARUS, Zntdeckung eines einfachen vom Herzen aus beschleunigten 
Blutkreislaufes in den Larven netzflüglicher Insecten. Mit 3 Kupfert. Leipzig, 1827, 
4to; WaaNer, Beobachtungen üb. d. Kreislauf des Blutes u. d. Bau des Rückengefässes 
bei den Insecten, OKEN'S Isis, 1832, s. 320—331, Taf. 11. ; Neweorrt, Topp’s Encyclop. 
IL. pp. 975—982. The treatise of our excellent M. C. VERLOREN, crowned by the 
Brussels Academy of Sciences in 1844 (!) is impatiently waited for ; IT have made use 
of the observations he had the goodness to communicate to me when treating of the 
dorsal vessel. 
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which are usually filled with air by external openings (stigmata). 
These eanals have three coats: an external, loose, transparent 
membrane, in which fibres and scattered points (cell-nucle1) may 
be distinguished; a middle, composed of a flat, horny, sometimes 
brown or yellow elastic thread rolled spirally: and an inner coat 
which is eomposed of chitine, a continuation of the external skin, 
and is thrown off at every moult!. Through the elasticity of the 
spiral thread the air-canals are duly kept open: its turns lie close 
to each other, and so the appearance of rings is produced, as in the 
wind-pipe of mammals (this the representation of the trachece of 
Pediculus in SwAMMERDAM, Bibl. natur. Tab. IL. fig. vir. resem- 
bles too closely); but the similarity is only in appearance; there 
are no absolute rings, but only the turns of a single uninterrupted 
thread. Each branch, arising from a stem, has a new thread, 
whether the branch proceeds laterally from the stem, or two branches 
arise at the end of the stem; this thread is finer than that of the 
stem, and in the terminal branches is only visible when very 
highly magnified. From being full of air, the canals, when 
Insects are disseeted under water, have a silvery splendour, and 
present on account of the extreme fineness of their branching a 
very beautiful appearance to the observer®. Usually the air-canals 
divide, like arteries, into continually finer branches. In some 
Insects however there spring from a large stem on every side 
throughout a greater or less extent extremely fine and numerous 
branches (as ex. gr. according to Lior Duroumr, in Prionus, from 
the double stem which lies between the last stigma of the thorax, 
and the first of the abdomen). In Nepa and Ranatra saccules are 
seen in the cavity of the thorax, between which similar fine 
branches (retia mirabilia) of the air-canals lie, and which are sur- 
rounded by a muscular coat°. Care must be taken to distinguish 
these saccules from the sacculated dilatations of the air-canals them- 
selves, which are met with in flying Insects in the last period of 





1 It has not been made out, as far as T know, whether the innermost membrane of 
the air-tubes is present in those insects also which have no stigmata, but gill-plates, as 
the larve of Ephemera, for instance. | 

2 M. Marpienr, who first made use of the names of trachee and stigmata, says, | 
«« Tanta est fructificatio horum vasorum, tam mire implicationes ut nil pulchrius conspici — 
possit.” De Bombyce, p. 12. Opera om. Tom. 1m. Londini, 1687, fol, | 

3 LiúoN Durour, Rech. sur les Hémiptères, p. 253, Pl. XVID. 
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their life, and which beyond doubt are of service in diminishing 
weight during flight. These dilatations are oval or pear-shaped, and 
occasionally a tubular trachea proceeds anew from their further 
side. In the Aptarice amongst the Hymenoptera, the two lateral 
main trunks of the air-canals in the abdomen are in this way 
converted into large reservoirs of air. 

The stigmata are present in different numbers in the hexapod 
Insects, but it is rare to find more than nine pairs of them; in 
Dytiscus amongst the Coleoptera and in Locusta amongst the 
Orthoptera there are ten pairs (BuRrMeIstTER Handbuch der Ento- 
mologie 1. p. 175). Also in Gryllotalpa 1 found ten pairs, three in 
the thorax and seven in the abdomen. These air-slits are small, 
generally oblong fissures (like button-holes), often surrounded by a 
horny ring (peritrema) with a cavity behind them which again, by 
a second fissure whose posterior half can be retracted by muscles, 
leads to the air-canals. Im other instances there is no peritrema, 
but the stigma is formed by a fissure between two lips, whose 
edges are beset with hairs. Sometimes there are in the cavity of 
the stigma special moveable horny plates (epiglottides STRAUS), 
which can close the entrance of the air-canal that proceeds from it, 
By means of the oblique position of the lips, of which one often 
projects over the other, by means of the narrow opening, and of 
the hair or down on their edge, the entrance of dust or other 
small bodies into the stigmata is prevented, whilst the air alone is 
admitted as through a sieve. From every air-slit, or its cavity 
(vestibule) there arises an air-canal (trachée d'origine STRAUS) 
which divides into numerous branches (in Scolopendra), or proceeds. 
transversely after having given off one or two lateral main-stems, 
These main-stems running along the length of the body, (in most 
Insects there is only one on each side,) receive all the canals that 
spring from the air-slits or fissures, and connect them together. 
They give off the numerous branches which spread through every 
part of the body. The distribution of the air-canals after the 
manner of vessels is interesting; by such a disposition of the 
respiratory organs in Insects, the atmospheric air has access in 
equal degree to every part of their body*, But it is too much to 


1 In nobis et consimilibus sanguinis massa pulmones petit... in insectis non tota 
sanguinis moles in pulmones confluit, sed inversa via pulmones ipsi, vasorum ritu, in 
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éonclude from hence that the circulation of blood is unnecessary in 
Insects, and consequently does not exist. The circulation of blood 
has not respect to respiration alone, it is not merely for the con- 
version of venous blood into arterial; it is necessary that arterial 
blood should circulate that it may serve for nutrition and secretion. 

Many Insects live in water: but of these the greater number 
breathe atmospherie air ; like whales amongst mammals some come 
to the surface of the water for that purpose. But usually there are 
special arrangements for conducting the air, so that the Insect can 
remain under water, This is seen ex. gr. in the larve of Diptera, 
which live under water; those of Culer have at the posterior 
part of the body a lateral canal with fine hairs at the orifice; the 
larvee of Stratiomys have a canal at the end of the abdomen, whose 
orifice is fringed with a circlet of plumose hairs; the genera Nepa 
and Ranatra have a tail composed of two filaments at whose base 
are two air-slitst. These water-insects die in a few hours if the air 
has no access to the water. Other Insects breathe in the water itself, 
that is, they breathe the air that is diffused through the water, as 
fishes do by their gills. Such Insects have no air-slits: the air 
must therefore penetrate the walls of the tracheee, which to that 
end are spread out either in filiform or capillary appendages (in the 
larvee of Gyrinus, of Semblis, the nymphe of Chironomus) or in 
leaf-like plates at one side of the body (Ephemera), or at the 
extremity of the abdomen (Agrion). These parts have been termed 
Gills?; they are not found in perfect Insects. Gills of this sort, 
from which blind air-tubes arise, oecur in the rectum of the larva 
of Libellula as five rows of plumose incised leaflets. From them 
arise six longitudinal stems, of which two, larger than the rest, 


universum corpus disperguntur, sic ut singule partes aeris particulas per pulmones et 
sanguinis portiones per arterias recipiat.” Marrrenr Anatome plantarum, Op. om, T. 
Pp. 15. 

1 Figures of Culex in SWAMMERDAM, Bibl. nat. Tab. XXXI. figs. 4, 5; of Stratiomys, 
ibid. Tab. XXxIX.; of Nepa, in Durour, l. l, The abdomen of Nepa and Ranatra 
has besides three pair of conspicuous, but closed, air-slits, in which very large branches 
of air-tubes terminate with blind ends. 

2 This nomenclature is only in part correct. The proper respiratory organs of 
Insects, the air-tubes, belong to the category of lungs, whether the air penetrates by 
external apertures (stigmata), or the tubes be filled with air from endosmotic action, 
The air in fact is in the inside, and the stream of blood (along the trachese) on the 
outside, and this relation is just the reverse of that which prevails in gills, 
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become afterwards the main trunks of the perfect Insect which are 
in connexion with the air-slits!, 

Observations have shewn that Respiration in Insects effects the 
same chemical changes of the air, as in higher creatures; respira- 
tion is more active, the need of air greater and the production of 
carbonie acid more abundant in the perfect Insect than in the 
larva. Im the perfect Insect, moreover, respiration is performed 
principally by the air-slits of the thorax, which are larger than 
those of the abdomen, whilst in the larva that function is distri- 
buted more equally amongst all the stigmata. ‘This fact is in 
eonnexion with the development of the thorax and with the 
mechanism for motion affixed there in the perfect Insect. Accurate 
investigations have shewn that Insects, at least under certain cir- 
cumstances, have a proper warmth, and that they can raise the 
temperature of their body remarkably by motion, or by voluntary 
acceleration of respiration?, 

The sexes are distinct in all Insects, and the eggs are not 
fertilized, as in fishes, after they are laid, but union of the sexes 
must precede the laying of the eggs if they are to prove fruitful. 
A remarkable peculiarity has been observed in Plant Lice (Aphides), 


l Comp. on the respiratory organs of insects, besides MALPIGHI, SWAMMERDAM, 
LYoNET, STRAUS and other writers already cited, C. SPRENGEL Commentarius de 
partibus, qwibus Insecta spiritum ducunt, Lipsiee, 1815, gto. cum tabulis; SuckKow, 
Respiration der Insecten, insbesondere über die Darmrespiration der Aeschna grandis, 
HeusINGER'’s Zeitsch. f. die organ. Physik, IT. 1828, s. 24—2Q ; BURMEISTER Mandb. 
der Entomol. 1, s. 169—194 (a very careful revision of the observations of others and of 
his own) and Newport, Phil. Trans. 1836, Pt. 2, pp. 529—566 (or in Topp's Oyclop. 
II. pp. 982—9go). We refer also to the beautiful figures in LiYoNer Traité an. de la 
Chenille, Pl. xxr., and Srraus Anat. des anim. artic. PI. 7, in order to give an idea of 
the minute division of the air-tubes. MARCEL DE SERRES has figured the trachee and 
air-sacs in some Orthoptera (T'ruxalis, Mantis) in Mém. du Muséum, rv. PL. 15, 16. 

2 Already in 1792 VAUGUELIN had made experiments on the respiration of Insects 
(Loeusta viridissima). Comp. also G. R. TREvIRANUS, Versuche über das Athemholen 
der niedern Thiere, Zeitschr. f. Physiol. Iv. 1831, s. 1—39, and Newport, Phil, Trans, 
LL, for the specifie warmth, which was formerly denied by J. Davy, against whose 
observations NoBILI and MerLLONI had already advanced objections (Ann, de Chim, et 
de Physique, 1831, Octobre, pp. 207— 210). All animals, LreBre justly observes, are 
warm-blooded, but only in such as breathe by lungs (better, in mammals and birds), is 
the specifie warmth entirely independent of the external temperature. Die organ, 
Chemie in ihrer Anwendung auf Physiol. u. Pathol. 1842, s. 20, Comp. also BerrHoLp, 
Neue Versuche üb. d. Temperatur der kaltblütige Thiere, Göttingen, 1825, s. 35, 36, 
4% 
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where a single impregnation suffices for many families in succes- 
sion; the males are not observed until the end of summer or in 
autumn; they impregnate the last family, consisting of wingless 
females, which without eopulation would be barren. Their eggs 
remain during the winter on branches of trees, and in spring 
produce only female plant-liee which without copulation are prolific 
and viviparous. BONNET, to whom we owe this discovery, found 
that in the space of three months nine successive generations were 
produced without copulation!. 

Amongst the Myriapoda the Chilopods have only a single ovary, 
in form of a long sac situated beneath the intestine. In the 
remaining Insects there are two ovaries. Sometimes they have the 
same form of tubes or saes (Worficula, Ephemera, Stratiomys); in 
some flies the sac is very long, rolled spirally like a watch-spring, 
and separated by many transverse partitions into cells®. In most 
Insects each ovary consists of a number of tubes (gaines ovigères 
LEÉoN Durour). Sometimes these are situated around a sacciform 
dilatation from which the oviduct arises (ovaria baccata), as in 
Meloë L. and Lyeus (coleoptera). Or these tubes are situated 
lengthwise along the origin of oviduct (ovarta ramosa), as in 
Cicada*; sometimes on one side only, like the teeth of a comb, as 
in Phasma and Tenthredo (Athalia). But in by far the greatest 
number of cases, these tubes are situated at the beginning of the 
oviduct like the leaflets of a digitated leaf, at the end of a common 
stalk (ovaria digitata, fasciculata). Such ovaries are seen in the 
Lepidoptera, where each of them consists of four tubes. The 
number of these tubes is however very different, not only in the 
different orders, but even in the same order, and occasionally in the 
same natural family ; whilst, ex. gr. Bombya and Xylocopa (Hymen- 
optera) have four, in the Honey-Bee are more than one hundred®, In 


1 C. Bonner, Traité d'Insectologie, 1. Observations sur les Pucerons, Paris, 1845, 
ramo. Euvres 1. 1771, S8vo. Duvau has obtained even eleven successive generations 
without copulation; Ann. des Sc. nat. Vv. 1825, p. 224. There are also some examples 
of the same phenomenon in insects of other orders. BURMEISTER, |. 1. s. 336, 337. 

2 RÉAuMuR, Mém. pour servir à Hist. des Ins. 1v. Pl. 29, f. 7 and 8. 

3 BRANDT and RatrzeBuRrG, Medizin. Zoologie 11. Tab. xvm. fig. 2 k, Meloe varie- 
gatus, Tab. xix. figs. rr, 15, Lytta vesicatoria ; Lon Durour, Ann. des. Sc. nat. vr. 
Pl. 18, fig. 1, Lycus rufipennis. 

4 LÉoN Durour, Hémiptères, Pl. 17, fig. 189. 

5 LÉoN Duvrour, Mém. présentós, Tom. vir. p. 408. According to SWAMMERDAM, 
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many Hemiptera heteroptera there are seven, as also in many Cara- 
biet ; the Cockchafer and other Lamellicornia have six, the Stag- 
Beetle (Lucanus cervus) twelve, &c, The length of these tubes is 
different, but on the whole is more marked in proportion as the 
number is fewer, as in the Butterflies; they contain the eggs in a 
string; the largest and most developed are at the lower end, the 
smaller above. Here the ovarial tubes run out into a fine thread 
which Lon Durour terms Suspensory Ligament, whilst J. 
Muerrer considers the parts to be vessels which connect the ovaries 
with the dorsal vessel. Im most instances the threads unite on 
each side to form a cord; in others (in Phasma ez. gr.) they 
proceed separately to the dorsal vessel. | 

From the inferior termination of the ovaries proceed two oviducts 
(tubce), which coalesce to form a common tube beneath the rectum : 
it is ordinarily much shorter than the tube ; in the coekchafer, on the 
contrary, it is longer than these. Different horny plates surround the 
dilated inferior termination of this common tube; it has a sphincter 
muscle to contract it, as well as several others!. Generally it falls, 
with the rectum, into a common cloaca, or it opens beneath and 
in front of the anus. Sometimes the external sexual organs of the 
female, generally seated in the ninth ring of the abdomen, which is 
included and hidden in the eighth, are prolonged into an appendage 
externally. Here belongs the tubular vagina of Flies (vagina tubi- 
formis), in Chrysis, &e.?, which is formed of the last abdominal 
rings that can be drawn within each other like an opera-glass. In 
others the vagina is two-valved (vagina bivalvis), as in Loeusts 
(Locustee), and projects beyond the last segment of the abdomen as 
an ensiform compressed prolongation. Im others there is a per- 
forator borer (terebra) or a sting (aculeus); here, besides the bi- 
valved vagina, there is a sharp organ for puncturing, with serrated 
edges, and composed of one or of two horny threads; when at rest 
the sting is concealed within the abdomen ; it is connected with a 
poison-gland®. 
who has given a highly magnified figure of these parts, each ovarium consists in the 
Honey-Bee of r5o tubes, Bibl. natur. p. 471, Tab. xix. fig. 3. 

1 See STRAUS, Anat. des anim. art. p. 299, and the figures of the Cockchafer, 
ibid. PL. 5, figs. 4, 5 m, PL. 6, fig. 2 k, hk’. 

2 Also in Mycterus curculoïdes amongst the Coleoptera, Ann. des Sc. nat. Tom. vr. 
Pl. rg, fig. 5. ike, 

3 Comp. here especially BURMRISTER, Handb. der Entom. 1. s. 209 —215, Taf. 12. 
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Different appendages belong to the common oviduct, or to the 
vagina. Of these one is more constant than the rest, and opens into 
the common oviduct, close to the uppermost part, where this is 
formed from the union of the two tubes. Previous to copulation it 
is empty, but after that act is filled with a white fluid—wlich is the 
seed, as microscopic investigation has demonstrated beyond doubt, 
from the presence of the hair-like spermatozoa in motion. This part, 
generally single, may therefore be called receptaculum _seminis. 
Frequently it has an appendage (glandula appendicularis). In 
many insects there is another vesicle present which, during copula- 
tion, receives the pents (bursa, copulatrix, poche copulatrice AUDOUIN), 
and which in the cockchafer is a large bladder beneath the oviduct. 
In the Butterflies this organ opens externally, and not into the ovi- 
duct, so that there are two sexual orifices, whilst a canal leads from 
the bursa copulatrtz to the oviduct, and conducts the seed into the 
receptaculum seminis situated above. There are other vesicles, or 
glands, generally in pairs and situated more behind for the purpose 
of covering the eggs with an adhesive fluid. In the Butterflies 
these are seen as two pyriform vesicles laid transversely with their 
broad bases opposed, which at the other end pass into a very long, 
contorted, blind canal. In a few Insects still other secretory organs 
have been observed, which probably secrete a peculiar odorous 
matter to attract the male*. 





On the borer (terebra) in the Cicadee, see DoYÈrE in Ann. des Sc. nat. 2e Série, vir. 
Zoologie, pp. 193—199, PL 8, the middle bristle (le poingon Dorère) works like 
a wedge. 

} It is difficult to be brief on a subject which has reference to such an important 
difference of organisation, and which, on account of the various views of observers, 
possesses an historical interest. Marrraur (de Bombyce) long ago recognised the 
vesicula copulatriex as the organ which receives the penis and gave it the name of 
uterus; often the penis or a part of it is broken off, and remains here after copulation. 
The penis is figured in this part in Sphine ligustri from a preparation by HUNTER in 
the Catalogue of the Physiological Series of the Museum of the College of Surgeons, 
Vol. v. London, 1840, Pl. 67, fig. 8. It was with fluid from this vesicle that HUNTER 
impregnated artificially the eggs of other butterflies. Phil. Trans. 1792, p. 175 (in 
Bombye mori); an experiment already devised by Marrranr, but attempted without 
success. SPALLANZANI, before HuNrTER had effected the artificial impregnation of the 
eggs of the silkworm, but with the seed taken directly from the male butterfly, so that 
his experiment does not belong to our present subject (Expériences pour servir à U Hist. 
de la Génér. Genève, 1785, 8. p. 223). AUDOvIN has the honour of having been the 
first in our century to direct attention to this subject, whilst previously all these 
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The male individuals amongst Insects have usually two testes, 
though there be occasionally only one, just as in the female there 
may be only one ovarium. Such is the case with Zithobius where 
the part has the form of a long tortuous canal. In the Scolopendrae 
proper (Scol. morsitans, &e.) are different oval testes, nruch extended 
in length, (described improperly by Kurorca as epididymides) 
which at each pointed extremity send off an efferent canal; all these 
canals eoalesce to form a single canal which is very tortuous and 
widens into a sac below (testiculus Kurorea!). Im Scutigera there 
are two very tortuous canals (testicul{?) present, which begin with 
an oval sacciform expansion, and then pass into a single fine tube, 
of great length and winding right and left with close curves; this 
tube opens into a canal, which as an are connects the two efferent 
canals each of which dilates twice into an oval vesicle?, In Julus 
there are two long blind tubes, which, connected by transverse 
canals, have the form of a ladder, and to which laterally blind sacs 
are appended; these sacs may be considered to be testes and the two 
longitudinal canals to be vasa deferentia®, 

In the hexapod Insects the parts which prepare the seed are 
always in pairs. There is found indeed in most Lepidoptera and in 
certain Ooleoptera (ex. gr. in Ophonus and Harpalus, genera of the 
family of the Carabict) a single testis*, but since two efferent canals 
arise from its lower edge, it is obviously formed by the union of two 





appendages had been confounded together as secreting organs, Ana. des Sc. nat, In. 1824, 
p. 281. We owe to C, Tm. Von SreBoLD the most complete investigation of this 
subject; see his Pernere Beobachtungen über die Spermatozoa der wirbellasen Thiere, in 
Mverver’s Archiv. 1837, 8. 392—433. Ìf,as VoN SIeBoLD assures us, the vesicula 
copulatrix only seldom contains Spermatozoa, and then usually dead ones, it is less to 
be wondered at that the experiments of MarPicHr failed than that those of HUNTER 
succeeded; they ought to be repeated with better success with the fluid from the 
receptaculum seminis. LiÉoN Duroum still persists in considering all these appendages 
as glandes sébifigues. 

1 S, Kuvrorca, Scolopendra morsitantis Anatome, Petropoli, 1834, 4to. pp. ro, rr, 
Tab. zr. figs. 3—5; RYMeR Jones in Topp's Cyclop. 1. p. 413, fig. 201. 

2 LúÉor Durour, who has given a description and figure of these parts, considers 
the first pair of these vesicular expansions as testes; the tortuous canals as wvesiculce 
seminales, Ann. des Sc. nat. 11. 1824, p. 97, PL. v. fig. 3. 

3 See figures in Topp's Cycloped. 11. p. 551, (article Myriapoda, by RrMer 
Jones) and by Stein in MUELvER’s Archiv. 1842, Taf. Xi. figs. 17, 18, 

4 Lion Durour, Ann. des Sc. nat. vI. p. 133, Tab. vr. fig. 8 of Harpalus m ds. 
(copied in WAGNER's Tcon, Physiol. Tab. xix. fig. 8). 
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which were originally distinct, as at least in Butterflies is placed 
beyond all doubt by the history of development. In many Hymen- 
optera the two testes lie side by side in a common covering (scrotum 
Durour). Sometimes these organs, usually white, are distinguished 
by lively colours (deep red in Papilio brassice, and in some Hemi- 
ptera, yellow or orange-coloured in some Coleoptera) which depend 
upon the investing membrane. Moreover the structure of the testes 
is very manifold, and, as in glands generally, nature has here solved _ 
the problem, in a small given space to increase as much as possible 
the secretory surface, in very different ways. ‘The simplest form is 
that of a single blind canal, which is sometimes very tortuous!. In 
other cases this blind canal has more the form of a sac, ez. gr. in 
Scutellera, Edessa. Yet they are not always constructed in this 
simple way, when they have externally the form of a single blind 
sac and have also been so described by some writers; in Libellula, 
for instance, this sac contains a number of small round vesicles?. In 
by far the greatest number of Insects each testis consists of a collec- 
tion of different, sometimes very numerous, vesicles, or cylindrical 
canals (capsules séminifigues LEON Durour) terminating blindly, 
which are united in form of a fan, of a star, of an umbel, or in 
bunches, and from which canals arise that afterwards terminate in 
a single efferent canal®. This efferent canal forms sometimes at its 
commeneement numerous tortuosities, to which the name of ep?- 
didymis has been given (as in many Carabici, in Melolontha*, in 
Nepa, &c.). The lowest part has often an expansion? to which the 
name of vesieula seminalis has been fitly given. Far less propriety 
is there in giving this name to different blind canals which are met 


3 In Dytiscus marginalis the entire canal when unwound appears to surpass the 
length of the animal twenty times, HrGETSCHWEILER De Insector. genital. p. 19. 

3 LúoN Durour, Mém. présentés, VIT. p. 572. 

3 For a methodical review of all these forms an arrangement is requisite in which, 
at the same time, there are not too many divisions. Comp. Jon. MurLLEr, De glan- 
dularum secernentium structura penitiori, 1830. fol. p. 103 ; BURMEISTER, HMandb. der 
Entom. 1. 8. 217—219 ; WAGNER'S Lehrb. der vergl. Anat. 1834, 8. 329—332, and the 
figures chiefly borrowed from LÉoN Durour's numerous investigations in MUELLER, 
1, L. Tab. xvr. figs. 1—19, and in WAGNER, Zcones Physiol. 1839, Tab. xrx. figs. 1—26. 

t Srrats, 1, 1, Tab. vr. fig. 1, c, €. 

$ For instance, in Hydrophilus, in Apis mellifica, in Gerris and Velia (LÉon 
Duroyr, Rech. sl. Hémipt. Tab. x1. figs. 139, 139), in Cossus marginatus (LÉoN 
Dvrour, 15. Tab. Xx. fig. 127). 
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with in most Insects and which unite with the efferent canal. That 
these parts rather serve to effect special secretions and correspond 
with the prostate and CowPeEr’s glands in higher creatures is pro- 
bable even from their composite structure and great development. 
Hence in some Insects they have been even described as testiculi 
and the true testes as glands of an unknown use, as for instance, by 
SWAMMERDAM in Orgetes nasicornis!, In this and other Lamelli- 
cornia (Melolontha, Cetonia) these glands are two tortuous canals, 
which resemble the testiculi of the Carabici. Im Hydrophilus piceus 
these parts exceed the testes in circumference. Ordinarily there is 
one pair? often also there are two pairs of these accessory organs 
present; in some are found three or even more pairs. They are 
entirely absent only in few Insects (Gersis, Velia, Ranatra). In 
Libellula they are also wanting?; yet 1 think it is nearer the 
truth to say that here they are not connected with the testiculi 
and are present in an unusual situation, which is in agreement with 
the copulation of these animals*. From this also it is apparent that 
these organs are not vesiculee seminales. 

For determining the purpose of the different parts connected 
with the organs of propaga‘ion microscopie investigation in the 
recent state is of great service. C. Tm. Von StieBoLp has never 
met with spermatozoa ìn the parts which we consider subservient to 
special secretions, which however they ought to contain if they 
were really seminal vesicles as LiÉoN Durour and other writers 
suppose. The spermatozoa of Insects are like hairs, and are often 
found in the testes united in bundles and surrounded by a transpa- 
rent covering? 

We must notice, in addition, that in many species of Insects a 
great similarity of form has been observed between the organs of 
propagation in the two sexes. We see this resemblance in certain 


1 Bijbel der natuur. Tab. Xxx. fig. 8, m m; these are the true testes. I could almost 
suppose that LúoN Duroumr so indefatigably laborious in the anatomy of Insects and 
so rich in experience, has made the same mistake in Pelogonus ; see the Rech. sur les 
Hémipt. Pl. xr. fig. 137 A., where I consider the spiral organs b b to be testes. 

2 As in the Hymenoptera, for instance. 

3 LÉon Durour, Mém. présentés, VIL. p. 572. 

4 See below, in the systematic arrangement, in the family of the Libellulina. 

5 See Von SregoLD, Ueb. die Spermatozoen der Crustaceen, Insecten, Gast den 
u. einiger anderen wirbellosen Thiere, MUELLER's Archiv. 1836, s. ro—43, Tab. 1, 
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beetles, but especially in several Hemiptera, as well in the form of 
the accessory glands, as in that of the testes and ovarta, in the num- 
ber of the oviducts in the last and of the spermatic ducts in the 
former, &c. We cannot however admit that this similarity has 
the value of a general rule; the Lepidoptera, for instance, not to 
speak of other Insects, exhibit an entirely different type in the two 
SCxes. 

The external sexual organs lie, as in the females, at the hind- 
most part of the abdomen! The penis has a very different form 
and substance. Ordimarily it is surrounded by two horny plates, - 
and enclosed in a membraneous sac in the retracted condition; in the 
Coleoptera the penis is covered by a horny case, and supported by 
two horny threads?. 

Amongst the malformations of Insects hermaphroditie individuals 
occasionally occur, in which one half of the body is male, the other 
female, like the Androgynee in Africa, of whom the ancients fabled, 
and who had a female breast on the left side, and a male on the 
right5. This lateral bisexuality is most frequently seen in Butter- 
flies, in which it strikes the eye more readily from the form of the 
antenne or the colour of the wingst; yet some instances of it are 
known in other orders also®, 

Before we turn from the consideration of the sexual organs of 
Insects we must shortly notice another peculiarity observed in bees 
and other Hymenoptera living in societies. Amongst these many 


1 The Ohilognatha (Julus) are an exception to this; the parts, in both sexes, are 
here situated very far forward, at a short distance from the head. They are also 
double (two vulve, two penes), as in the erustacea. 

2 See the figures of STRAUS (op. cit.) in the Coekchafer, PL. mr. figs. 21, 22, Pl. vr. 
fig. 1. WAGNER compares these horny threads with the ossiculum penis, found in 
many mammals. On the sexual organs of insects, in addition to the works cited above, 
two monographs (both, however, of somewhat old date) may be consulted, viz. J. J. 
HEGETSCHWEILER, Diss. de Insectorum genitalibus; cum Tab. Turici, 1820, 4to. and 
Geslechtsorgane der Insecten von DR SucKow in HEUSINGER's Zeitschr. f. organ. Physik. 
In. Eisenach, 1828, s. 231— 264, and further, F. Stern, Die weibliche Geschlechtsorgane 
der Käfer, Mit rx. Kupfertaf, Berlin, 1847, 4to. 

3 C. Puin, Hist. nat. Lib. vir. cap. 2. 

4 For instance, in. Bombyx dispar by ScHAEFFER, in Bomb. crategi, by EsPer 
(Beobachtungen an einer neu entdeckten Zwitterphalcene, Erlangen, 1778, sto.) in Vanessa 
urtice, by RAPP (OKEN's Jsis, 1833, 8. 235), &c. 

s in Scolia maculata, by RoMAND, Ann. des Sc. entomol. 1v. 1835, p. 191, in 
Lucanus cervus, figured in Asmuss, Monstruositates Coleopteror, Riga, 1835, Tab. x. 
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individuals occur, which being incapable of propagating have been 
commonly considered to be sexless (the so-called meuters, working- 
bees, &c.) Even the external form indicates that they resemble 
rather the female than the male individuals, as the same is also 
indicated by their mode of life and their instinct directed to the care 
of the young ones. Anatomical investigation has confirmed this 
conclusion by demonstrating in the working-bees imperfect ovaries!. 
These individuals thus remain imperfect females, nurses, foster- 
mothers. 

Observations are not wanting with respect to the development 
of Insects in the egg, although hitherto this subject has not been 
sufficiently investigated to allow a general representation of it to be 
offered. Im eggs that are just laid, nay in those which lie at the 
lowest part of the oviduct and are the most mature, the germinal 
vesicle has disappeared ; in eggs situated higher up in the oviduct 
it may be seen clearly with the germinal spot? On the yelk is 
formed, from a union of cells, a layer as germinal membrane (blasto- 
derma) which continues to grow so as to surround the entire yelk. 
The first rudiment of the embryo, the nota primitiva, lies on the 
ventral surface; the yelk lies on the dorsal surface, and becomes 
enclosed by the constantly growing ventral plates, without the for- 
mation of a special umbilical- or yelk-sac by constriction. The 
stigmata are developed only at a late period, and become open only 
shortly before the escape from the egg®, 


1 MADEM. JURINE in HUBER Nouw. observations sur les Abeilles, ze Édit. Paris et 
Genève, Svo. 11. Tab. xr. fig. r, figure copied by RArzeBurG in his enquiries on this 
gubject in Nov. Act. Acad. Cees. Leop. Car. Vol. xvr. Pl. 1. Tab. 47. 

2 See the microscopic representation of an egg-tube from Agrion, by R. WAGNER, 
Abhand. der mathem. physic. Klasse der Akademie in München, Bd. u. fig. 1 ; see 
8. 558. 

3 On the development of insects in the egg there are some observations of SUCKOW, 
Anatomisch-physiologische Untersuchungen der Insecten und Krustenthiere, Heidelberg, 
1818, 4to. mit Kupf. s. 19, 23, 35 (eggs of Bombye pini); also short, but interesting 
communications by RATHKE, on Blatta germanica in MeckKer's Archiv. 1844, s. 27— 
37, Taf. 1. (here there is on each side of the abdomen in the embryo, behind the attach- 
ment of the third pair of feet, a pediculated disciform organ which is, perhaps, a tem- 
porary respiratory organ to be compared with the gills of larve of salamanders; there 
are only four Malpighian vessels, which are increased in number after birth), and 
finally, by KOELLIKER (on Chironomus, Simulia, Donacia) Observationes de prima 
Insectorum genesi Diss, inaug. Adjectee sunt ur. Tabul. Turici, 1842, 4to. The n us 
plates of HeroLD in his Disquisitiones de Animalium vertebris curentium ovo 
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Most Insects quit the egg in a form entirely different from that 
which they afterwards possess. An impregnated female butterfly, 
for instance, deposits eggs, from which caterpillars proceed, which 
present not the slightest external resemblance with the mother. 
They are eninhdisns creeping animals, provided with different pairs 
of feet, which eat enormously, grow rapidly, cast their skin often, 
and at the last casting change into quite another creature, with a 
very hard and horny skin, which has no limbs, does not move from 
its place!, takes no food, and falls as into a death-sleep. There 
may however be generally discerned in the seemingly formless 
mass, on close observation, the external parts of the butterfly, 
which folded and rolled together are eoncealed beneath the horny 
shell, on whose surface they are traced out. After a longer or 
shorter time, sometimes only after many months, the perfect insect, 
the butterfly, quits its narrow cell. At first the wings are short, 
moist and unfit for flying, but soon unfold themselves, become dry, 
and then support the flapping Insect through the air, which soon 
fulfils its new destiny, the propagation of its kind, and dies?. 

In these changes of form (metamorphoses) of Insects the first 
form or first state is called that of the mask or larva, and the 
Insects are then named caterpillars, maggots, &e. The second state 
is that of nymph or pupa (in day-butterflies called also chrysalis). 
The third state is that of the perfect insect (insectum declaratum, 
dmago). 

All Insects do not pass through this threefold state. The wing- 
less hexapod Insects, with few exceptions, leave the egg in the 
same form which they afterwards retain; only the rings and the 
feet become more numerous in the Myriapoda. These Insects 
LATREILLE names Insects without metamorphosis. No winged 
Insect, on the other hand, comes from the egg with wings; but 


evolutione (De generatione Insectorum ín ovo), Francof. ad Moen. folio, Fasciculi 11. (not 
completed), relate principally to Musca vomitoria and some Lepidoptera, but do not 
give so much information as might have been expected from the diligent and patient 
investigations of the author. 

1 If the pupa be however in such a situation that the perfect insect would not be 
able to come out of it (in the branch of a tree, for instance), then it changes its place 
towards the period of the last change, by pushing on its body by contraction, a motion 
assisted in many cases by little hooks on the rings of the abdomen. 

Sometimes the perfect insect, shortly after its coming forth, once more changes 
its coat, as is commonly known of the Ephemera. 
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amongst the winged there are many, which undergo no other meta- 
morphosis than that they obtain wings. ‘Their larve resemble the 
perfect Insect, but are quite without wings: the pupe have rudi- 
ments of wings and move themselves: in the last moulting these 
wings become developed and perfect. These Insects undergo 
accordingly an dmperfect metamorphosis (demi-metamorphose LA- 
TREILLE, metamorphosis incompleta); this is the case, for instance, 
with the grasshoppers. Most winged Insects, lastly, are subject 
to a perfect metamorphosis (metamorphosis completa), as we have 
deseribed it in butterflies; the pupa takes no food, and remains in 
a state of rest or slumber. ‘The pupee of flies are entirely motion- 
less, surrounded by a hard shell, and shew no limbs of the perfect 
Imsect concealed beneath it; this shell is formed by the dried 
integument of the larva. Such a pupa is named pupa coarctata. 
In other dipterous Insects and in the Lepidoptera there is a hard 
elastic membrane, surrounding the enclosed compressed external 
parts of the future perfect Insect, and so disposed that they can be 
distinguished through the covering. Such a pupa is named pupa 
obtecta ; such pupae move the rings of the abdomen. In still other 
instances the wings and feet are free, without being surrounded by 
a common covering, as in the pups of beetles and bees!. 

These changes are not confined to the external parts; in the 
internal structure also very remarkable changes occur. The intes- 
tinal canal is in most larve straight, and consists principally of a 
wide stomach. ‘The cesophagus and the part of the intestinal canal 
behind the stomach are longer and narrower in the pupa and in 
the perfect Insect, since the stomach contracts and is more definitely 
separated from the rest of the intestine. The nervous system becomes 


1 For pupa of the last kind the word nympha is sometimes specially used ; see 
SWAMMERDAM, Bill, nat. pp. ro, 16 ; BLADE, Fundamenta Zoologice, in LINN. Ameenitat. 
Acad. Tom. vir. p. 151; Newport in Topp’s Cyclop. 11. 879. 

LINNEUS names a pupa complete (pupa completa), which moves itself, and in all 
respects resembles the perfect insect ; half-complete (semi-completa), that which is at rest 
and takes no nutriment. Syst. nat. Ed. 12, 1. P- 534. FABRICIUS transferred these 
names improperly from the pupa to the metamorphoses, and thus named complete 
metamorphosis (metamorphosis completa), that which, in fact, is no metamorphosis, as 
in the myriapods, the spiders, &c. The metamorphosis which LATREILLE names 
complete (ex. gr. that of butterflies, beetles) FABRICIUS names incomplete (@ncompleta) ; 
the semi-metamorphosis bears with him the name of melamorphosis ser t-completa. See 
FaBricius, Philos, Entom. p. 56. 
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tortuous in the pupa, and shorter in the perfect Insect; the nervous 
ganglia become less numerous, from some of them first approxi- 
mating to each other and afterwards coalescing, whilst others 
entirely disappear; the first ganglion especially, which is situated 
in the head, increases in amplitude. The sexual organs, of which 
the germs already existed in the larve, become developed as well 
in respect of complex structure as of size. In the pupa new organs 
also come to view, of which before there was no trace, such as the 
wings, which are seen folded and rolled together internally at the 
thorax. The dorsal vessel undergoes less change than most of the 
other organs. 

There is in larvee, moreover, a peculiar fatty mass present, of 
which we have already spoken above; the secretion of this fat 
constantly increases, the nearer the larva approaches the condition 
of pupa; in this condition the fat is consumed again, and in that 
of the perfect Insect, when it also takes food, fat is no longer 
secreted. 

The fatty secretion is thus obviously necessary to supply nutri- 
ment to the pupa, and to afford the material for the development 
of the organs of the perfect Insect. Yet the pupe of Insects 
which undergo a complete metamorphosis, take, as stated above, 
no food, and are in connexion with the external world through 
respiration alone!. The condition of pupa therefore may be com- 
pared with that of hybernating animals, which are very fat in the 
autumn, during their sleep take nothing, and in the spring come 
out of their retreats in a very emaciated condition. The larve of 
Insects eat more than is necessary for their own growth; they are 
therefore usually inactive; deficient motion and superfluous food 
favour, as is known, the secretion of fat? The reason why in 
perfect Insects no more fat is secreted, is found as well in the 
development of the sexual functions as in the greater activity of life 
and rapidity of motion, which are peculiar to them. 





1 On this account they lose in weight. This loss is, however, at first very small, 
and only becomes remarkable on the approach of the last change. See NEWPORT in 
Topp's Cyclop. 1. pp. 879, 880. 

2 That this fat is not necessary for the life of the larva, is shewn by the examples 
of caterpillars in which ichneumons have deposited their eggs; the larve from these 
consume the fat of the former, which die from the robbery of their stock of food only 
at the time they should change into pupee, or have changed. 
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We see therefore in the perfect Insect the manly period of their 
life: in the larva the childish period. Between the two nature has 
interposed a deep sleep of development. The marriageable period 
is deadly for many. ‘There are also many difficulties to be over- 
come°‚ Some organs must for a time stand still, others (as for 
instance, the silk-secreting tubes of caterpillars) must entirely 
disappear. The development of the sexual organs is essential, 
and for that everything must wait awhile ; these remain during the 
larval state behind other organs; now they repress in turn by their 
development the activity of other organs. Finally, the perfect 
Insect comes forth, in many respects a new creature. This is the 
true object of the pheenomena, of which the metamorphosis is 
composed, which is not so entirely unique in its kind, as might be 
at first supposed. The perfect Insect lives for propagation, and 
when it has attained that purpose of its being, it dies to make 
room for others, and serves for food to birds and other animals. 
Thus also an annual plant ceases to grow as soon as its bloom is 
developed, and dies when the seed is come to maturity. 





1 Every casting of the skin is connected with more or less of danger; the moulting 
is also a distressing season for birds; but especially the last shedding, when caterpillars 
are changed into pupee, is frequently fatal. Sometimes the casting is incomplete ; the 
head of the caterpillar remains attached to the pupa. In this way may be explained 
the occasional occurrence of butterflies with caterpillars’ heads. See O. F. Muerrer, 
Deseription d'un papillon à tête de Chenille, Mém. présentts à VAcad. des Se. de Paris, 
1774, VL. pp. 508, &c., Natunforscher, Xv1. 1787, s. 203—212, Tab. rv. f. I, 2; WEs- 
MAEL, Ann. des Sc. nat. sec. Série. Tom. vir. 1837, Zoologie, pp. 191, 192; BRUINSMA, 
buitengewone afwijkingen, waargenomen bij de gedaanteverwisseling des zijdeworms, 
Tijdschr, voor natuurl. Gesch. en Physiol. vn. 1840, pp. 257—270, Pl. rv. and my 
Aanteekeningen thereon, ibid. pp. 271—275. Somewhat different are other observations 
of Masorr in Bombye mori, in which the moths, without having first become pupe, 
appear to have proceeded immediately from the caterpillars. Meroker’s Archiv für die 
Physiol. 11. 1816, s. 542. 

2 What is said here relates especially to the complete metamorphosis; in the 
incomplete the changes are less important. Comp. on this subject RENGGER’s Physiol. 
Unters. s. 49-—87, and Herorp’s Entwickelungsgeschichte der Schmetterlinge, Casel 
u. Marburg, 1815, 4to, (one of the most excellent works on Natural History which 
have been published in this century), in the numerous plates of which the development 
may be followed without a break in the whole and in all its steps. Comp. further, on 
the changes which the intestinal canal undergoes on metamorphosis, Durrocuer, 
Journal de Physique, Tom. Lxxxvr. 1818, p. 130, &c., and in Mercken, Archiv Jade 
Physiol. tv. Bd. 1818, s. 285—293; and on the changes in the nervous system, Nrw- 
PORT, Philos. Trans. 1832, m1. pp. 383—398, Pl. xr. xur. 
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The reproductive power in Insects which undergo metamorphosis 
is wanting in their perfect state; but if at an earlier period in 
the state of larva they have lost a foot, it grows out again at the 
next moulting, and is more or less perfectly restored. Also in the 
Myriapoda excised antenne grow again! 

The nervous system of Insects has for central part a row of 
ganglia of different number, which are usually conneeted with one 
another by two threads that are often very intimately united. This 
row of ganglia is situated on the ventral surface beneath the intes- 
tinal canal in the mid region of the body ; the first ganglion however 
lies in front of and above the cesophagus, and there arises, by reason 
of the two threads which connect it with the second ganglion, a 
ring which surrounds the cesopbagus. The greatest number of 
ganglia is found in the Myriapoda, eighteen in Lithobius (Scolopendra 
forficata), twenty-three in Scolopendra morsitans. In the larve of 
butterflies thirteen are counted, but ordinarily they are less numerous 
in the hexapod Insects. Large ganglia are situated in the thorax, 
and in some there are none in the abdomen, but two nervous strings 
alone, sometimes close together, sometimes separate from each other, 
as in Nepa and Cicada. From the ganglion above the cesophagus 
(ganglion cerebrale) arise the nerves of the eyes and antenne; this 
ganglion lies transversely on the cesophagus, formed of two oval or 
somewhat conical lateral portions with their broad part turned to 
each other; the inferior surface is somewhat concave, the upper 
convex. The second ganglion, the first of those beneath the intestinal 
canal, is by some writers compared to the cerebellum, by others, on 
better grounds, with the medulla oblongata; the nerves that arise 
from it proceed to the oral parts, and perhaps correspond to the 
different branches of the fifth pair in vertebrate animals. Harlier 
writers, as ACKERMANN, Rerr and BrouÂr, thought that the abdo- 
minal cord of Insects might be compared with the nervus sympa- 
tricus of vertebrate animals; Cuvier and GALL, on the contrary, 
have disowned and rejected this correspondence. It is necessary in 
this inquiry to determine in the first place what character is to be 
considered of sufficient value to distinguish the spinal cord from the 
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1 Newport made experiments on Zulus, Lithobius and caterpillars of butterflies. | 


See Phil. Trans. 1844, p. 283. In Phasma sometimes one foot is less than the rest, 
being a new growth. I found this once also in Reduvius personatus. 
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system of the great sympathetic nerve. It is impossible to recognise 
the position on the dorsal surface as such a character; for the reversed 
position of the heart in the invertebrate animals might lead us rather 
to expect that that of the central nervous system would be reversed 
_also. The peculiarity of the sympathetie system, amongst other things, 
consists in this, that it supplies nerves which are distributed to parts 
not subject to the will. But since from the ganglionie cord in Insects 
the nerves of the organs of sense and the nerves of the voluntary 
muscles arise, there is no reason for comparing it to the sympathetic 
nerve. The ganglia therefore of this cord are to be considered as 
an union of the ganglia of the spinal nerves of the two sides! This 
view would seem to receive more support when we reflect, that the 
spinal ganglia belong to the uppermost (the posterior) or the sensi- 
tive roots of the spinal nerves, and that in Insects two strings have 
been discovered in each connecting band between the ganglia, of 
which the undermost alone is connected with the ganglia, whilst 
the uppermost merely passes with its fibres over the ganglion®. 
That here the uppermost and not the undermost string, as in the 
spinal cord of vertebrate animals, is related to motion, is to be 
explained by the reversed position of the nervous system. The 
similarity becomes obvious when we thus consider the matter, that 
in Insects as well as in vertebrate animals the motor strings are 
placed towards the interior, the sensorial nearest to the surface. It 
is, however, perhaps more prudent not to pursue this analogy too 
far. With these uppermost strings we must not confound the 
system of transverse nerves which Lyoner described long ago in the 
caterpillar of the Willow-hawk under the name of brides épinières?. 
These are situated a little in front of each ganglion, pass transversely 
over the straight muscles which lie lengthwise on the ventral 
surface, and are distributed by their branches to the muscles and 
especially to the air-tubes and the dorsal vessel. A longitudinal, 





1 G. R. TREvrRANUS, Biologie, v. s. 331, 332; E. H. WEBER, Anat. comparata 
nervi sympathici, Lips. 1817, p. 95. 

2 This important discovery of Newport, who was incited to it by C. Brrr, the 
eelebrated discoverer of the distinction of the motor and sentient roots of the spinal 
nerves, may be seen, illustrated by figures, in Phil. Trans. 1834, Pt. 2, Pp. 406— 410. 

3 Traité anat. de la Chen. pp. 98, zor, PL. rx. figs. 1, 2. Newport has very 
accurately investigated this nerve in Sphine Ligustri, Phil. Trans. 1836, Pira. 
PP. 544, 545, Pl. Xxxvar. (This figure is transferred to Topp's Cyelop. 11. p. 987.) 
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single nerve, lying above upon the strings of the ganglionie nervous | 


system, connects each plexus with the following one. In perfect 
Insects this system is less distinctly visible, and often is completely 
combined with the rest of the nervous system !. 

There is found in addition still another nervous system in Insects, 
destined especially for the organic life, which was made known in 
part by the investigations of SWAMMERDAM and LvoNer in former 
times, and described by the last under the name of nerf recurrent? 
and to which in our century Jom. Murrrer has by his investiga- 
tions especially directed the attention of anatomists. It has been 
compared by him and by most modern writers to the sympathetic 
nerve of vertebrate animals, by others to the nervus vagus. This 
system of nerves consists of a single middle portion and of two lateral 
portions. The single portion arises from one or more nervous 
ganglia situated in the head, which are connected with the most 
anterior part of the first (the cerebral) ganglion of the ganglionie 
cord. From this single portion whilst situated in the head nerves 
arise for the uppermost oral organs, and a thread which runs along 
the cesophagus on the dorsal surface to the stomach, and at its 
extremity terminates in a ganglion. Im Zhasma ferula BRANDT 
saw numerous branches arising transversely, and running in arches 
over the cesophagus and stomach to form a fine nervous net. Per- 
haps a similar distribution may be suspected in other Insects, where 
the extreme delicacy of the nervous branches does not permit their 
determination. In most Insects the middle single portion is the 
most developed; in Gryllotalpa and Gryllus, on the contrary, the 
lateral portions are more developed than the single and middlemost. 
The lateral portions consist ordinarily of two pair of ganglia that 
lie close together behind the cerebral ganglion, of which the 
anterior is connected with the cerebral ganglion by one or two fine 
nervous threads. From these ganglia delicate nervous branches 
arise which run to the oesophagus whilst they are also in connexion, 
by fine threads with the single middle nerve that runs over the 
cesophagus’. 





1 Besides the authors cited comp. also especially an excellent paper on the nervous 
system of Beetles by E. BLANCHARD, Ann. des Sc. Natur., 3ième Série, Tom. v. 
Zoologie, 1846, pp. 273-—379, PL 8—15. 

3 Traité anat. de la Chen. pp. 413, 578, &e. 

3 Comp. Jon. Murrver, Ueber ein eigenthümliches dem Nervus sympathicus analoges 


| 
| 
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Of the organs of sense of Insects the eyes are best known. 
We have already spoken above (p. 249) of the distinction between 
simple and compound eyes. The simple eyes have a crystalline 
lens and a vitreous humour. The cornea, on which the erystalline 
lens lies, without being separated from it by an aqueous humour, is 
formed by the common horny integument of the body, which at 
that part is raised convexly and is more transparent. ‘The vitreous 
humour i$ surrounded by a black pigment of the choroid. The 
compound eyes, always two in number, present a cornea which is 
divided into many facettes, ordinarily hexangular. Each of these 
divisions has the form of a small, usually biconvex lens. Behind 
them lie an equal number of transparent pyramids or conical 
bodies which are turned by their base to the cornea and by their 
apices approach each other inwards'. Lastly, there is a nerve at 
the apex of every cone; the optic nerve in fact divides into as 
large a number of branches as there are divisions of the cornea. 
A dark-coloured pigment, often violet or blackish brown, separates 
the nervous fibres and the transparent cones, especially at their 
pointed extremities, from each other. At the base of the cones, 
beneath the cornea, there is frequently a pigment of a different and 
more lively colour; hence arises the metallic splendour of the eyes 
in some Insects, as in Hemerobius and Chrysops, which however 
disappears after death. No eyelids are present in Insects, but 
between the facettes of the cornea there are found in certain 
Hymenoptera and Lepidoptera, here and there, some hairs, which 
ward off substances from the eyes and defend them. Surrounding 





Nervensystem der Eingeweide beï den Insecten, Nov. Act. Acad. Cas. Leop. Car. Tom. 
xIv. P, 1, 1828, pp. 71—108, Tab. vir. Ix., and J. F. BRANDT, Bemerkungen ueber die 
Mundmagen- oder Eingeweidnerven der Bvertebraten, Mém. de VAcad. des Sc. de 
St. Pétersb. (vr. Série, Tom. mr. 2, Sciences nat.) published separately, Leipzig, 1835, 
4to, with mr. plates; also in French in the Ann. des Sc. nat. ze Série, Tom. v. 1836, 
Zool. pp. S1, &e. and 138. 

1 WirL considers these cones, which MUELLER compares to the vitreous humour, 
for the most part as crystalline lenses, and supposes that behind them there is still a 
vitreous body with concave anterior surface to be found. In Sphinx Atropos, where 
these cones are very large, (L found them one-seventeenth Par. lin. long,) I have 
several times observed the separation pointed out by Wir at the posterior extremity 
of the cone. In other insects the cones are so short, that the separation, even if it be 
present, cannot well be perceived, whilst even on that account TREVIRANUS thought 
there was reason to suppose that in some insects the cones in question were absent in 
their compound eyes. Erscheinungen u. Gesetze des organ. Lebens 11. 1 ‚ Bremen, 1832, 5. 77. 
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the eyes are large air-sacs or wide air-tubes, from which fine 
branches arise, which in part run to the pigment and connect its 
granules, in part pass into blind eylindrical tubes situated between 
the nerve-threads of the vitreous cones', 

De va Hire, who first discovered the simple eyes of Insects, 
thought he might eonclude from their presence, that the larger 
(compound) eyes were not organs of vision. That they also serve 
for vision the experiments of SWAMMERDAM, who smeared them in 
flies with black varnish, have proved. REÉAUuMUR also did the 
same with bees. It is more difficult to determine exactly in what 
respects the office of the compound and simple eyes differs, although 
the last probably serve principally for seeing near objects. The 
bees, in which Réaumur had smeared these eyes with a dark 
varnish, whilst their compound eyes remained uncovered, could not 
find their hives?; moreover all flying Insects are invariably pro- 
vided with compound eyes. There are Insects which have simple 
eyes alone, as the Myriapoda and Parasitica (also the larvee of the 
Lepidoptera) ; few Insects are entirely without eyes, like a parasitic 
Insect of bees (Braula NrtzscH?), and a new genus of the Carabict, 
Anophthalmus of Sonmiprt, and different Myriapoda. Im the 
diurnal butterflies and most Ooleoptera, there are two compound 
eyes alone, without simple eyes; simple eyes are also wanting in 
certain Diptera, in Forficula, Blatta and other Orthoptera, in many 
- Hemiptera; where they occur in company with compound eyes, 
usually three are present, sometimes, as in Castnia, Sesia, Noctua, 
Gryllotalpa, two®. 





1 See on the compound eyes of insects amongst others Hooke, Micrographia, 
Londini, 1667, Tab. 24, SWAMMERDAM, Bibl. nat. pp. 487—498, Tab. XX., J. MUELLER, 
Zur vergl. Physiol. des Gesichtsinnes, Leipzig, 1826, 8vo. s. 307—390 ; by the same, 
Fortgesetzte anatomische Untersuchungen ueber den Bau der Augen bei den Insecten u. 
Crustaceen, in Mroker’s Archiv, 1829, s. 38—64, and Veber die Augen des Maikäfers, 
ibid. s. 177 —181 ; F. Winn, Beiträge zur Anat. der zusammengesetzten Augen, Leipzig, 
1840, 4to; A. BRANTS on the air-tubes in the compound eyes of the Articulata, Tijd- 
schrif: voor nat. Gesch. en Physiol. XII. 1845. 

2 Mem. p. servir à U Hist. des Ins. v. pp. 287— 289. 

3 GERMAR, Magazin der Entomol. 111. 1818, s. 314. 

4 See Jac. SrurM, Deutschland’s Insecten XV. 1824, pp. 129—137, Taf. 303. Also 
a genus of the Xylophagi, Anommatus terricola, RoBErT, Acad. roy. de Bruwelles, 1836. 

5 Kruve, Ueher das Verhallen der einfache Stirn und Scheitelaugen bei den Insecten 
mit zusammenges Augen. Physikal-Abhandlungen der Königl. Akad. der Wissensch. zu 
Berlin, aus den Jahre 1831, s. 301—312. 
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For touch, in some Insects the sucker serves as the organ; in 
others the palps which belong to the organs of the mouth, in many 
the antenne. Of taste, smell and hearing, little is known. Taste 
has its seat in the internal surface of the mouth. In some Insects 
there is a part present, which may be compared to a tongue'!. 
Respecting smell different opinions are offered. On theoretical 
grounds, from presumed analogy with vertebrate animals in which 
the first pair of cerebral nerves always goes to the olfactory organ, 
BLAINVILLE has concluded, that the antenne, to which the first 
nerves from the cerebral ganglion proceed, must be the organs of 
smell®. _Basrer, REIMARUS, DUuMÉRIL and SrrAUs place the 
sense of smell in the air-slits (stigmata), which admit the external 
aïr to the air-tubes. 'TReEvrRANUS however has with reason alleged 
against this opinion, that the stigmata, inasmuch as they are 
dispersed over the body, must be useless for determining the place 
from which the odorous matter proceeds; also that in Insects, which 
have no stigmata and which respire by tracheal gills, it would be diffi- 
cult thus to account for the sense of smell. ROSENTHAL discovered 
in flesh-flies (Musca carnarta) a red-brown, folded membrane, which 
is situated in the head beneath the setting on of the antennee’. 
TREVIRANUS thinks that in sucking Insects, which are especially 
distinguished by their acute sense of smell, the seat of this sense 
ought to be sought for in the sucking organ itself, or in the 
cesophagus. If these animals suck in air, then they may smell 
with the same organ, by means of which, when they imbibe fluids, 





For the theory of vision with compound eyes it is necessary that the partial images 
be ereet; hence Jom. MuerreERr (Zur vergl. Physiol. des Gesichtsinnes) has concluded 
that insects see with their compound eyes not by refraction of the rays, but by keeping 
separate the rays of light that come from different points. Hence he denies to the 
fagettes of the cornea, which are true lenses, a refractive power; yet that vision in 
insects with compound eyes occurs by dioptrie meaus, has been shewn by Dr. A. 
BRANtrS, and established by means of an instrument constructed on the plan of the 
insects eye. Tijdschr. voor natwurl. Geschied. en Physiol., XD., 1840, pp. 12—56, 
REDT. 

1 See this part figured and described in some hymenopterous insects by G, R. 
TREVIRANUS, Verm. Schriften II. s. 125, 131— 133, Tab. xm. fig. 1, L, fig. 4, 7 ; Tab. 
Iv. fig. 5, 7, 9, 9, L and n. 

2 See Duaës, Physiol. compar. 1. 1833, pp. 157— 161, who endeavoured to establish 
the same views by experiments, as also LEFEBVRE, Ann, de la Soc. entomol. de France, 
1838. 

3 Rerm’s Archiv f. die Physiol. X. s. 427—439. 
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they taste. An observation of HuBer respecting bees pleads for 
this opinion. Bees are very averse to oil of turpentine; these insects 
were not, however, repelled when Huger brought a pencil dipped 
in it to the air-slits and other parts of the body, but flew away as 
soon as he approached it to the mouth. Lesser had already 
noticed that flesh-flies, whose eyes had been smeared with oil of 
turpentine, still flew to tainted meat, but not so when their snout 
had been smeared with it!. In Insects that do not suck the seat 
of smell is probably at the beginning of the cesophagus also®. 

Just as uncertain are we respecting the auditory organ of 
Insects, although it was known to the ancients that they have 
hearing’. Of this sense also several writers, and lately NEwPortf, 
have sought the seat in the antennee. Yet the experiment that 
grasshoppers, when their antennee have been cut off, continue to 
hear, is even less favourable to this opinion, than is the presence of 
hearing in spiders that have, as is known, no antennee®. RAMDOHR 
thinks that bees hear by means of their mandibles; TREVIRANUS 
thinks that he has discovered in Blatta ortentalis®, in Libellula and 
in bees, and BrLAINVILLE in Oicade, a special auditory organ’. 
When we remember that for an auditory organ in its simplest 
form nothing more is required than a nerve specifically receptive of 
undulations of sound and so expanded that such undulations may 
be conducted to it by means of the hard covering of the body, it is 





1 The secretion of Stapeliee, which resembles putrid flesh in smell, deceïves flesh-flies 
into laying their eggs on the flowers (see ROESEL, Ins. 11. Muscar. et Culic. Tab. 1x.) ; 
a clear proof that the instinct of these animals is influenced more by smell than sight. 

2 G. R. TREVIRANUS, Verm. Schr. 1. s. 146— 155, Biologie, VI. s. 307—318, Erschein- 
ungen w. Geselze d. organ. Leb. TI. s. 141. 

3 See for instance, on bees, AÙLIANT de Andimalium nat, L. v. e. 13. Of the 
moderns BRUNELLI amongst others has proved hearing in Crickets by interesting 
experiments ; Comm. Acad. Bononiens. VII. 1791, PP: 199, 200. 

4 Topp’s Cycloped. 11. pp. 892, 91. 

5 M.G. C. LEHMANN, De Antennis Insectorum Dissertatio posterior, Londini et 
Hamburgi, 1800, 8vo. pp. 45-—47- 

6 In Blatta orientalis there is on each side of the head, behind the base of the 
antennze, a white spot, formed by a round membrane, under which portions of the 
first nervous ganglion are immediately situated, TREVIRANUS, Annel. der Wetterauischen 
Gesellschaft, 1. s. 169—171, Taf. v. figs. 1—3. BURMEISTER thinks these white spots 
are rudiments of simple eyes. 

7 Comp. TREVIRANUS, Biolog. vI. s. 358—360; BLAINVILLE, De Vorganisation des 
Anim. 1822, I. p. 565, &ec. 





INSECTS. 283 


readily seen, that it is not very possible in all cases to determine 
by anatomical investigation the situation of this organ. Von 
SreBorp not long ago thought ke had discovered in Orthoptera an 
auditory organ ce is not in the head. Im Zoeusta there are on 
the tibia of the first pair of feet two oval apertures, covered by a 
tense membrane, which Dr Gerrer! had already figured. Behind 
this there is a vesicular expansion of the air-tube of the fore-feet 
and at its anterior margin a nerve, which coming from the first 
thoracie ganglion, spreads out into a band-like swelling in which 
oval, granular bodies, together with long pediculated, remarkable 
rods, are contained. In Aeridium and Pruxalis there is situated in 
the first segment of the abdomen, on each side above the third pair of 
feet, a tense membrane, behind which there is a vesicle filled with 
a clear fluid: this vesicle is surrounded by an air-sac, and to it 
there runs a nerve from the third thoracie ganglion, which is also 
swollen, and in the swelling exhibits similar rod-like bodies to 
those which in Loeusta oceur in the nervous swelling of the fore- 
feet. 

There still remains something to be said by us respecting the 
organs of motion in Insects. The antenne of insects are attached 
to the horny covering of the body, which forms an external frame- 
work, a dermal skeleton. This ought not on that account, as has 
sometimes happened in consequence of incorrect and confused notions, 
to be put on a par with the skeleton of higher animals; for the bones 
or cartilages which form the framework of vertebrate animals belong 
for the most part to the neural skeleton, that is, the most essential 
and central parts that compose the column of the vertebral skeleton 
protect the spinal cord and brain and separate them from the 
rest of the body? Yet there are parts present in Insects which 


a m, 
1 :  … eed : $ 

For a more detailed description I refer to the observations of VoN SIEBOLD him- 

self in ERICHSON's Archiv fir Naturgesch. 1844, s. 52—81, Taf, 1. With every con- 

gideration for SreBOLD’s great merits in the anatomy of the lower animals, I venture to 

„express modestly my doubts that in insects organs of sense can occur in such an 

unusual situation. The eyes on the margin of the mantle in Pecten and Spondylus 

afford little support to this view, inasmuch as the type of the acephalous molluscs, has 

just as little claim to the possession of a head, as that of the Acalepha and Zchinoder- 

mata. 
2 It is a merit of CARUS well deserving of acknowledgement, that he recognised 
and clearly defined the difference between the dermal, the visceral and the nervous 
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U be looked on as the rudiments of a neural skeleton. ‘There is 
each division of the thor process, which often has the form of 
the letter Y, supports the nervouf cord, and by the expansion of 
its two branches, which are directed upwards, partly covers it. 
To this process AupourN has given the name of Entothoraa ; it is 
even found in the head and sometimes in the first abdominal ring. 
These are the same processes which 'TREVIRANUS had already com- 
pared to vertebre!, These vertebre, however, are not joined 
together to form a spine, but are separated from each other by 
certain spaces. ‘The dermal skeleton of Insects consists of a pecu- 
Liar substance to which Oprer gave the name of Chitine, LASSAIGNE 
that of Entomoline?, which occurs also in the integument of Arach- 
noïdea and Crustacea, and which is not soluble in caustie potass, 
neither is rendered yellow by nitric acid, like corneous tissue. It 
burns without fusion or intumescence. It forms different layers of 
which the most external is composed of irregular cells?, 

The arrangement of the muscles is different in the different 
orders of Insects, nay, in the same insect in its different states, if it 
undergoes complete metamorphosis. The difference between the 
muscles of the thorax and of the abdomen, which in the per- 
fect insect is so marked, is absent in the vermiform elongated 
larva, for instance, in caterpillars. Along the dorsal and ventral 
surface riband-like muscles run longitudinally ; there are different 
oblique muscles in addition. The muscles present in their bundles 
transverse stripes, as in vertebrate animals, They are usually 





skeleton ; see especially his excellent work Von den Ur-Theilen des Knochen- und Scha- 
len-Gerüstes, Leipzig, 1826, folio. 

1 Verm. Schriften, TV. s. 229, 230. 

2 See ODIER, Mem. de la Soc. d' Hist. Nat oe Paris, 1. 1823, pp. 29—42, and the 
later investigations of C. SCHMIDT, Zur ver, gleichenden Physiologie der Thiere, Braun- 
schweig, Svo. 8. 32, 52. 

3 Comp. H. Frey and R. LevoKART in the new edition of R. WAGNER, Zekrb. der 
Zootomie, revised by them, 1845, Pp. 35; also H. MAYER in MUELvER’S Archiv, 
1842, 8. 12—16. Im the skin of the Silkworms and their pupe (and also in other pups 
of lepidoptera) there are found stellate cells, which PLATTNER compares with the bone- 
eorpuscles in the osseous tissues of vertebrates, MUELLER'S Archiv, 1844, S. 46, 47. 

4 Since in every ring of the Larva’s body the same arrangement of the muscles is 
observable, the number of the muscles, when those of all the rings are counted together, 
is very great. LYoNNEr found in the larva of the Willow-hawk more than 4,000 
muscles. ' 
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white, sometimes pale red or brown-yellow, and are not surround: 
by a fibrous membrane, so that, when. detached from their ins 
tions, they may be spread out like a pencil. 

Many insects are distinguished by special art-instincts, by their 
cunning in overpowering their prey, by the care for their eggs or 
young, by the construction of artificial habitations, &c. Their 
field of observation is greatly extended by the high development of 
their visual organs. The faculty of indicating beforehand changes 
of the weather by certain actions, by which some insects are dis- 
tinguished, rests probably on their finer sense of the different con- 
ditions of the atmosphere, since the air penetrates their whole body 
by the tracheee. In this respect, as in so many others, they resemble 
birds amongst vertebrate creatures, whose air-sacs and hollow bones 
are in eonnexion with the respiratory organs, and in which also 
a perfect eorrespondence between the external atmosphere and the 
internal parts of the body is thus maintained. 

Manifold is the damage which Insects occasion to us, as well 
by spoiling our luxuries, as by injuring or annihilating our pro- 
perty. On the other hand they procure for us many advantages, 
amongst which [ need only name silk, wax and honey. But much 
more important still is the use they supply in the great economy of 
nature, and therefore indirectly to ust. The injury which they 
sometimes cause us, is not only more than counterbalanced by 
these benefits, but is for the most part only a consequence of the 
benefieent action itself. It is these small animals that nature em- 
ploys for her great purposes, and which effect by their numbers 
what the largest animals working separately are unable to perform. 
Hence they are less dependent on the will of man, which indeed 
here and there may be able to destroy a species, but is unable to 
exterminate it throughout entire districts, as it has annihilated 
different mammals in lands which they formerly inhabited. Insects 
maintain the due equilibrium in the vegetable kingdom, diminish 
putrefaction, and lastly afford to many other animals, especially 
birds, an abundant and ever present nutriment. 

The geographical distribution of Insects opens a wide field for in- 
quiry, which however has only been lately entered. Many families, 


1 On the benefit and the injury caused by Insects, see in detail KirBy and 
SPENCE, Introduction to Entomology, I. pp. 80—338. 
* 
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a, whole orders of insects, have been collected in other parts 
f the world with more orks of inadvertency by travellers and 
collectors, or at least not with such care as to allow us to deduce 
from the species yet known any general rules. Thus, for instance, 
if we compare the number of Diptera found out of Europe with the 
European, and thus form a measure of the proportion which sub- 
sists between exotic and European species, we shall arrive at a 
conclusion which will certainly vary much from the truth. Some 
genera are proper to the warm regions of the earth alone, and in 
Europe are represented either not at all or only by a few species 
from the southern part of our quarter of the earth, as the Cicadee 
(Tettigonie FABR.) and the genus Phasma. On the whole our 
knowledge of some orders of insects, especially of the Hemiptera 
and Orthoptera, would be very confined, were we to limit ourselves 
to European insects. ‘The distribution of the same or very similar 
species in countries widely distant from each other, the remarkable 
richness of the same natural group giving a special character to 
Faune, often depends upon the same quality of the soil and a 
resemblance in the vegetation. Thus for instance the insects of the 
sandy regions of Asia near the Caspian Sea correspond to those of 
North Africa, nay even to those of the Colony at the Cape. A 
similar remark may be made in relation to the class of Mammalia. 
It is this remarkable abundance of certain forms which leads us 
at first sight, and even without having determined a single species, 
to distinguish a collection of insects from the Cape of Good Hope, 
for instance, from one from the Imdian Archipelago; Mylabris, 
Pimelia (Trachynotus, Sepidium), Brachyeerus, Aecrydium, Mantis, 
&e. in the first, Phasma, Pentatoma, numerous resplendently coloured 
Papiliones in the second, give to the two a totally different appear- 
ance. Some species of insects are confined within very narrow 
limits; others, as for instance, Pari cardui, Plusia gamma, occur 
in a considerable portion of the old world, and also in North 
America!.— The limits of vegetation on mountains, as well as near 





1 On the geographical distribution of Insects comp. LATREILLE, Introduction à la 
Géographie générale des Arachnides et des Insectes, Mém. du Muséum, Iv. 1817, pp. 
37—67; the same in Dict. Class. d' Hist. Nat. vir. 1825, pp. 290—296, and especially 
LACORDAIRE, Zntrod. à ’Entomol, 11. 1833, pp. 528—61g (the best hitherto known on 
this subject). See also U. G. Rrron, Beitrag zur Lehre von der geograpkischen Verbrei- 
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_the poles, are also usually those of the distribution of Insects ; so 
species live even on snow and ice, as a small black insect from tl 
order Thysanura, which some years ago (1839) was first discovere 
by Dsor on the glacier of Monte Rosa, and after him is named 


Desoria glacialis. &_ & 


tung, der Insecten, insbesondere der Küfer, Nov. Act. Acad. Cees. Leop. Car, XVI. 2, 
pp- 805—840. 
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SYSTEMATIC 


ARRANGEMENT OF INSECTS. 


CLASS VIII. 
INSECTA. 


ARTICULATE animals, with articulate feet. Head distinct, fur- 
nished with two antenne. Heart situated in the back, similar to 
a longitudinal vessel. Organs of respiration tubular, branched, 
distributed throughout the whole body (trachee). Sexes distinct. 


SECTION 1. Aptropoda. 


With numerous feet. With thorax not separate from abdomen. 


Orper 1. Myriapoda. 


Wingless. Feet numerous (24 or more), disposed according to 
the length of the body, terminated by a single claw. Two clusters 
of simple eyes, in various number; in some no eyes. 


Myriapods. Lracm and other modern writers consider this order 
as a class, and wish the name of Insects to be restricted to six- 
footed articulate animals, of which the body consists of three prin- 
cipal parts : head, thorax, and abdomen. Here there is no separa- 
tion between thorax and abdomen, but the whole body is parted 
into rings. The reason why we have placed these insects at the 
beginning of the class, is to be found in their resemblance to the 
ringed worms, to which they are related, not in their external form 
alone, but also in their internal structure ; for even the six-footed 
insects, which undergo complete metamorphosis, often. in the larval 
state approximate to the myriapods. We willingly admit, on the 
other hand, that the myriapods accord with certain Crustaceans, and 
even form an unconstrained transition to them. But this natural 
transition is in some degree broken by other insects, which on the 
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contrary pass through the order of the zlike. Arachnids 
The Arachnids again conduct us by another road (through th 
genus Scorpio to Limulus) to the Crustaceans. Thus is the entire 
animal kingdom a net everywhere connected, and every attempt to 
arrange animals in a single ascending series must necessarijjg fail of 
success, 

The oral organs consist in most of two mandibles, which are 
toothed at their broad extremity, and of a four-lobed underlip whose 
two lateral lobes represent the two lower jaws (mawille). In some 
the sscond pair of feet forms, by coalescence of their basal pieces, 
a sort of second underlip, which covers the oral organs and the first 
pair of feet from beneath. In certain species the jaws and the lip 
are represented by pointed organs which coalesce to form a sucker; 
but by far the greater number are manducating insects. Myriapods 
in the first period of their life have fewer rings and only three . 
pairs of feet; as they grow new rings arise and the number of feet 
is augmented. In this respect also they resemble the ringed-worms, 
whilst in the metamorphosis of Insects the homologous parts, rings, 
segments, are not multiplied, but are developed unequally or are 
united, to form the different divisions of the body in the perfect 
Insect. The number also of simple eyes increases during the 
development of myriapods. 

These Insects live in obscure places, under the bark of trees and 
on the ground under fallen leaves, stones, &c. 

Comp. on this order amongst others: LracH, A tabular View of the ex- 


ternal Characters of four Classes of Animals which LINNÉ arranged under 
Insecta, Transact. of the Linn. Soc. x1. 1815, p. 306, &c. (pp. 376—386) ; 
P. Gervais, Êtudes pour servir à Hist. nat. des Myriapodes, Ann. des Sc. 
nat. sec. Série, Tom. vir. 1837 ; Zool., PP. 35—60 ; also, 3e Série, Tom. 11. 
1844, Zool., pp. 51—80; J.F. BRANDT, Recueil de Mémoires relatifs à 
Vordre des Insectes Myriapodes (extrait du Bulletin publiée par V Acad. des 
Sc. de St. Petersbourg, Tom. vx. 1841, 8vo; A. F. Waaa, Observations 
sur les Myriapodes, Révue zool. pub e par GUÉRIN, Mars 1839, pp. 76—g9o; 
G. Neweorrt, List of Myriapoda in the British Museum, Ann. of Nat. Hist. 
XII. 1844, pp. 94— 101, pp. 263—2j0 ; C. L. Koen, System der Myria- 
poden, Regensburg, 1847, Svo min. 
“ 


Family 1. Julide. (OChilognatha Latr.) Anterior feet not 


changed into organs of manducation ; rest of the feet in most of the 
segments bigeminal, slender, short, of the two sides approximate, 
inserted nearly at the middle of the abdomen. Antenne short, 
filiform, with six or seven joints. Organs of eopulation situated at 
the anterior part of the body. 


MOL Ìe 19 
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Comp. J. F. BRANDT, Tentaminum guorundam Monographicorum, Chi- @ 
à lognatha spectantium Prodromus. Bullet. de la Soc. imp. des Naturalistes 
de Moscou, vI. 1833, pp. 194-209. Tab. v. 





Phalanx I. Sugentes (Siphonizantia BRANDT). Mandibles and 
maxillge coalesced to form a tube. Body elongate, narrow. 


Polyzonium BRANDT, Platyulus Gerv. Two series of three 
small eyes in the frons. 
Sp. Polyzonium germanieum, Platyulus Audouinianus Grerv., Koen in PAN- 


zer’s Deutschl. Insecten, fortgesetzt von HERRICH SCHEFFER, Heft rgo, 
No. 17. 


Siphonotus BRANDT. Two distinct eyes in middle of frons. 
Siphonophora BRANDT. Hyes none. 


Phalanx IL. Manducantes (Gnathogena chilognatha BRANDT). 


A. Middle segments of the body formed of a single complete 
ring, to which the feet are inserted in the sides of the abdominal 
protuberance. JM onozonia BRANDT. 


Pollygenus LATR.* Body soft, with segments not numerous, 
with hairs or scales elongate, pinnatifid, fasciculate, set on a tuber- 
cle at the sides, with the last segment penicillate. Eyes aggregated 
in two clusters. 

Sp. Pollyzenus lagurus, Scolopendra lagura L.; DuMÉRIL, Consid. gener. 
Pl. 58, fig. 7 ; GUÉRIN Zconogr. Ins. Pl. 1. fig. 5: this little animal lives 
under the bark of trees and in moss, and then attains a size of more than 
aline. In this species also DE GEER has observed the increase in number 
of rings and feet (Mém. prósentées à PAcad. des Sciences de Paris, 1. 532 ; 
Mém. pour Vist. des Ins. VIT. pp. 576—578. The full-grown insect has 12, 
or according to KocH, 13 pairs of feet. 


Polydesmus LATR. (species of Julus L.) Body covered with a 
hard skin, with segments produced at the sides, depressed. 


Polydesmus Lwacu. Eyes none. (Sub-genera T'ropisoma, Scyto- 
notus, Platyrheeus, Polydesmus, Rhacophorus, Buryurus, Oxyurus, 
Fontaria Kocx). “ 





1 Some zoologists write Polyxenus, but we leave the word, of which the derivation 
is unknown to us, as LATREILLE wrote it; he wished to express by it crafty (rusé), 
(Hist. nat. des Crust. et des Insect. VIT. p. 62), although as little of particular craft is 
known to us in this little animal, as of a Greek word agreeing with this name, which 
denotes crafty. 
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Sp. Polydesmus complanatus, Julus complanatus L., Dumérru, Consid. génér. 
PI. 57, fig. 2, Dr Geer, Ins. vim. PL. 36, fig. 23 ; 8 lines long, 1 line broad; 
31 pairsoffeet. There are many foreign species of this genus ; comp. BRANDT, 
Bulletin scientifique de Acad. de St. Petersbourg, Tom. v. and ix ; Receuil 
de Mémoires, &c. pp. 125—141; NEWPORT, Ann. of Nat. Hist. imm. pp. 265, 
266; Gervais, GUÉRIN, Magasin de Zool. 1838. PL. 240, fig. 1; (Poly- 
desmus margaritiferus from Manilla), &c. In the male there are in the 
seventh ring of the body, on the ventral surface, two hook-like organs 
directed forward, and (behind them) only one pair of feet. 


Craspedosoma Leacu. Eyes distinct. (Sub-genera Oraspedosoma, 
Chordeuma, Campodes Koc). 


Strongylosoma BRANDT. Body covered with a hard skin, elon- 
gate, round. Eyes none. 


B. Middle segments of the body composed of three parts, with 
the ring nearly complete at the dorsum and sides, and two middle 
ventral lamine, one situated behind the other, in whose posterior 
margin the feet are inserted. Z'rizonia BRANDT. 


Julus L. (exclusive of some species). Body elongate, cylindri- 
cal, covered with hard skin, with segments not marginate. Feet 
numerous. 


Sub-genera: Julus, Spirotrephon BRANDT, Spirotreptus Br, 
Spirocyclistus Br, Spiropeus Br, Spirobolus Br, Eurygyrus Koen, 
Nemasoma Kocr, Blanjulus Gerv., (Allajulus Kocu, no eyes), 
Liysiopetalum BRANDT. 


Comp. on the internal structure of these animals TREVIRANUS, Vermisch. 
Schrif. 11. 1817, 8. 39—47 ; SAVI, Osservazioni per servire alla storia 
di una specie di Julus, Opuscoli scientif, Bologna, 1. 1817, pp. 321—337. 
(Julus communis SAVI, Julus varius FABR.); SAvr Osservaz. sul’ Julws 
fetidissimus (Lysiopetalum fetidissinmum BRANDT), op. cit. 111. 1819, p. 52 ; 
NEWPORT, On the Organs of Reproduction and. the Developm. of the Myria- 
poda. Phil. Trans. 1841. Pt. 1.pp. 99—130, (the article Myriapoda by 
RYMER Jones in Topp's Oyclopedia, m1. PP- 551—560, contains a full 
extract from it). 


These Insects (the Myriapods) live principally on vegetable food e 
some also eat dead earth-worms and small molluses. They diffuse, 
like many other animals of this family, an unpleasant smell which 
in some species is very powerful ; it is caused by an unetuous fluid, 
with acid reaction (Savi), which is secreted in small sacs or vesicles, 
of which there is a pair situated in each ring. TREVIRANUS erro- 
neously supposed these vesicles to be respiratory organs, and their 


19—2 
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apertures, which form a row on each side of the body, to be air-slits 
(stigmata). The true air-slits lie quite beneath, near the insertion 
of the feet, (SAvr op. cit. Tom. 1. p. 334, BURMEISTER in OKEN's 
Isis, 1834, s. 134—138. Taf. 1.) These animals can roll themselves 
up spirally, with the head in the middle ; in which posture they 
pass the winter. In copulating they bring the anterior part of the 
body in which the sexual organs are situated (in the female in the 
fourth, in the male in the seventh ring), perpendicularly upwards ; 
the posterior part of the body rests tortuously on the ground. In 
the spring the female deposits her eggs in masses of sixty or 
seventy in a hole excavated for the purpose under the ground; after 
three weeks or more the young make their appearance, but still 
continue to adhere for some days by a string to the shell, which has 
burst longitudinally, without motion, and surrounded by a proper 
membrane; at that period they have no legs at all; as soon as 
they have got three pairs of feet, they separate themselves from the 
shell; they have now a great resemblance to the larve of some 
Coleoptera ; soon the number of rings and feet begins to be increased 
in that part of the body which is seated in front of the penultimate 
ring. 
Sp. Julus sabulosus L., Koor in PANzER u. HERRICH SCHEFFER Deutschl. 
Ins. Heft 162, No. 7. Some foreign species attain a length of five inches and 
more, as Spirotreptus javanicus BRANDT, and Spirobolus spinosus Dr HAAN, 


Mus. Lugdun. &ec. The last species, from New Zealand, is black, with 
different rows of spines running longitudinally. 


Glomeris Larr. Body elongato-oval, gibbous above, plane or 


concave below, contractile into a ball, with the first segment made 
up of a small dorsal lamina, semicircular, the second broader than 
the rest, the last semicireular. Antenne thick, with the sixth joint 
the largest. 


A. Eyes on both sides eieht : seven disposed in a curved line, 
the eighth on the outside, out of rank. Joints of antenne seven, 
the penultimate including the last. Sub-genus Glomeris BRANDT. 


Sp. Glomeris limbata LATR., Glom. marginata LrACH, DuMÉR. Consid. 
génér. Pl. 57, fig. 3, Ondscus zonatus PANZER, Deutschl. Ins, Heft g, 
No. 23, BRANDT u. RarzeBure, Medizin. Zool. m1. Tab. xm. figs. 7—1I0. 
These animals resemble in external form some of the Ondscinea (Oniscus, 
Armadillo), and are even met with in apothecaries’ shops, amongst the so- 
called Millipedes, mixed up with Armadillo oficinarum. Comp. on the 
anatomy of this insect BRANDT in MuvELLER’s Archiv, 1837, S. 320—327. 
Taf. xm, and Recueil de Mémoires, pp. 152158. 
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B. Two oval clusters of numerous eyes (50 and more), trans- 
verse, situated in front of the antennee at the sides of the head. 


Sub-genus Sphceropaeus BRANDT. Joints of antenne six, the last 
large, truncated at the point. 


Sp. Spheropeus insignis BRANDT, Zephronda ovalis GRAY ; a large species 
from Java, figured in this Manual, 


Sub-genus SpAhcerotherium BRANDT. Joints of antennee seven, the 
sixth oblong, the seventh the least. 
Most of the species of this sub-division are from the Cape of Good Hope. 


The genera Spharopeus and Spheerotherium are exotic, and seem to repre- 
sent Glomeris in warm regions. 


Family IL. Scolopendride. (Chilopoda Latr.) Second pair 
of feet cheliform, terminated by a strong hook, which is perforate, 
covering the first pair of feet and the organs of manducation 
beneath, joined at the base, dilated, as if forming a second labium. 
Body depressed, covered above and below with horny scutes, the 
sides membraneous. Feet lateral, mostly a single pair in each 
segment, the last longest, extended backwards. Antenne usually 
more slender towards the extremity, with numerous joints (14—40 


and more). Organs of copulation situated at the posterior extremity 
of the body. 


These animals live on animal food, insects, &c. Their nippers 
(feet of the second pair) contain the excretory duct of a poison- 
gland, which secretes a fluid deadly to small animals, as De Greer! 
and LATREILLE® observed in flies; the bite of the large native 
species may cause great pain in man and violent inflammation and 
swelling ® 

Comp. on the family G. Newport, Monograph of the Class Myriapoda, 
Order Chilopoda. Pransact, Linn. Soc. XIX. p. 265. 


A. Tarsi long, slender, multiarticulate. Antenne setaceous, as 
long as the body. 





1 Insect. vir. P- 557, on the bite of Lithobius forficatus. 
2 Hist des Crust. et des Ins. vri. p. 88, on the bite of Scutigera araneoïdes. 
3 LEEUWENHOECK first observed and figured the perforated nipper, Vervolg. der 


Brieven &e. pp. 138—140, fig. ro (sgth letter), and Sevende Vervolg. der Brieven, 
PP. 184—186 (124th letter), 
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Scutigera LAM. Cermatia Iuria. Feet elongate, especially the 


last. Body behind the head covered with scutes above, the fourth 
longer than the rest. Eyes two, compound, 


Sp. Scutigera araneoïdes auctor. (Scolopendra coleoptrata Lt) Dumér. Cons. 


gén. PL. 58, fig. 6 ; GuÁRIN Zeonogr., Insect. PL 1. Fe. 7: this animal has 
15 pairs of long feet, which readily fall off as in gnats and harvest-spiders 
(Phalangia); it is found in France and other parts of Europe. LÉoN 
Durour has communicated some anatomical details regarding it in Ann. 
des Sc. nat. II. 1824, pp. 92—98. The compound eyes of Scutigera may 
be looked on as a special anomaly in this order; the cornea presents 
hexangular fagettes, as already figured by Savieny, Deser. de UEgypte, 
Myriapodes, PL, 1,* 

There are still some other species in the warm regions of the old and 
new world, but they appear to me to be not sufficiently determined. The 
figure of PALLAS (Julus arancoïdes in his Spicilegia Zool. 1x. Tab. rv. fig. 
16), ordinarily considered as synonymous with Scutigera araneoïdes, is cer- 
tainly a different species. The figure of PANzER, Deutschl. Insect. Heft 
50, No. 12, under the name of Scolopendra coleoptrata, however it be still 
referred to by later writers, has no relation to Scutigera, but appears to 
represent Lithobius fonficatus. 


B. Tarsi short, uniarticulate. Antenne shorter than the body. 


Lithobius Leacu. Superior scutes imbricate, unequal. Fifteen 


pairs of feet behind the cheliform feet. Antennsee with numerous 
joints, in adults above 40. Two groups of eyes in the external 
margin of the head behind the antenne, the hindmost eye larger 
than the rest. 


Sp. Lithobius forficatus, Scolopendra forficata L., GuÉRIN Jeon, Ins. PI 


fig. 6; PANzER Deutschl. Ins. Heft 5o, No. 13, Heft 1go, No. 20; com- 
mon in dunghills, under flower-pots, &c.; ro lines long, 1} lines broad. 
See on its anatomy TREVIRANUS, Verm. Schrift. 1. 1817, s. 18—33. Taf. 
Iv vir, LÉoN Durour, Ann. des Sc. nat. IT. pp. 81—g1. It has seven 
pairs of stigmata, Here also in young animals the number of rings of the 
body and of the feet is smaller ; the augmentation, as the animal grows, 
appears to occur in a manner different from that in Julus, so that new 
segments and new feet appear not behind, but between those already 
formed ; and thus it is explained that the smaller dorsal shields are between 
the larger. GERVAIS, Ann. des Sc. nat, sec, Série, Tom, vir. Zool. pp. 


57) 58. 


Sub-genus Menicops NEWP. 





1 In a species still unnamed from Japan in the Leyden Museum, two Paris inches 
in length, (the European species attains a length of only 8 or ro lines), I found these 
fagettes Jp millim, in diameter, 
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Scolopendra Li. (exclusive of several species). Superior scutes 
plane, in some subequal, the posterior gradually larger in others 
unequal, with larger and smaller almost alternate. More than 15 
pairs of feet (almost always 21), behind the cheliform feet. An- 
tennee with 17—20 joints. Eyes four on both sides, at the margin 
of the head behind the base of the antenne. 


To this genus belong the largest species of this division. In these 
Myriapoda there are g pairs of air-slits present, in the membraneous part 
between the dorsal and ventral scutes (in the 3, 5, 8, 10, 12, 14, 16, 18, 
and 20 ring), above and behind the insertion of the feet, (see my observa- 
tions in the Tidschr. voor nat. Gesch. en Physiol. v. bl. 332—337. PL. vr.) 
Comp. for the Anatomy GAEDE in WIEDEMANN'S Zool. Magazin, 1. 1817. 
8. 105— 109 with fig., and Kurorea, Scolopendre morsitantis anatome. 
Petropoli, 1834, 4to. The species investigated by this writer is Scolopendra 
cingularis LarR., which occurs in the south of Europe, in the Crimea and 
in Egypt. In north and central Europe no species of this genus occur. 
Formerly many species from different regions were confounded under the 
name of Scol. morsitans L. ; the species figured by Korrvar under this 
name (Brasilien’s Llästige Insecten, Reise üm innern v. Brasilien von DR 
Pour, Wien, 1832, 4to, fig. 4) ought apparently to be referred to Scolopen- 
dra subspinipes GERV. 


Cryptops Lracm. Twenty-one pairs of feet behind the cheliform 
feet. Eyes none. Antennee with 17 moniliform joints. 


Sp. Cryptops Savignit LEACH, Scol. germanica PANZER u. HERRICH 
ScHarrER, Deutschl. Ins. Heft 142, No. 2, &c. The species of this genus 
are distinguished, besides the absence of eyes, also by their much smaller 
size from those of the former !, 


Geophilus Lracu. Pairs of feet numerous, 40 and more. Body 
linear. Eyes none, antenne with 14 joints. 


Add sub-genera Meecistocephalus, Neerophleophagus, Gonibreg- 
matus NewPorRT, and some others formed by Kocm, Syst. der 
Myriapod. pp. 176—189. 


Comp. on this genus also, GERVAIS, GUÉRIN Magas. de Zoologie 1835 
(with a figure of a large species from France, Geopkilus Walkencerii), and 
NewPorT, Proceedings of the Zool. Soc. 1842, pp. 178—18r. Sp. Scolo- 
pendra flava De GEER, Ius. vir. PL. 35, figs. 17—20, Geophil. longicornis 
LracH, PANZER u. HERRICH SCHEFFER, Deutschl. Ins. Heft 142, No. 5. 
Of this species TREVIRANUS has given an anatomy, Verm. Schr. m1. s. 
33-—38. 


1 Here also belongs the genus Scolopendropsis BRANDT, that appears to differ from 
Oryptops only by having two segments more. 
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The phosphoric light which some species diffuse: (Scol. electrica phos- 
phorca) is to be ascribed to a fluid that passes upon the skin from open- 
ings similar to those in the Julide (Waga). Numerous observations are 
recorded that myriapods of this division, after having caused lingering 
head-ache, have been sneezed forth by men from the nose (F. TrEDEMANN, 
Von lebenden Würmern u. Insekten in den Geruchsorganen des Menschen, 
Mannheim, 1844, 8vo, s. T1—17, to which examples many others may 
be added). To reject the observations, is certainly more easy than to 
explain the continued life of these insects in such an unusual situation. 


Scolopendrella Gerv. Antennee with twenty joints, moniliform. 
Oeelli two. Segments of the body sixteen. Mouth not chelate, 
suctorial. Habit of Geophylus. 


Comp. Ann. des Se. nat. troisième Sér. Zool. Tom. 11. p. 79, 8vo, PL. 5, 
figs. 15, 16. Is this its place? Are the sucking Scolopendre to be com- 
pared with the Siphonizantia chilognatha BRANDT ? 


SECTION IL. Merapoda. 
Feet six. Fhorax separate from the abdomen. 


Orper IL. Thysanura. 


Hexapod, apterous, not undergoing metamorphosis, not para- 


sitie. (Mouth with mandibles and maxillee. Two groups of simple 
eyes. Hete or a bifid tail in most at the end of the body). 


Ovoavovpor from Ovoavoe, a fringe, a tuft, and oïpd, thus named 
from some species which have jointed threads at the posterior 
extremity ; in others there is a forked tail which in a state of rest 
is bent forwards beneath the body, and on extension gives a blow to 
the ground, which causes the body to spring upwards : hence they 
may be named spring-tails. In some however the posterior part bf 
the body has only two small eonical hairs (Podura fimetaria L.) or no 
appendage at all. The body is generally elongate. Some are very 
small, and even the largest species are scarcely half an inch long. 
They love moisture, and live on the ground, under stones, in mould 
or old fallen leaves, under the bark of trees, in dark corners of houses, 
&e. They undergo no metamorphosis, but change their skin often. 


The intestinal canal is straight, the stomach wide. In Zepisma 
there are two, in Smynthurus, according to Nicolet, three vessels for 
sgecreting urine. The external sexual organs are placed at the 
posterior extremity of the abdomen. In the female of Zepisma a 
split tube or borer is found which serves for depositing the eggs. 
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The nervous system in Smynthwrus presents only four ganglia, of 
which the first and second lie very close together, the first above, 
the second below the cesophagus (Nrcorer) ; in Lepisma saccharina, 
on the other hand, TRevrRANUS found twelve ganglia. The two 
eyes, which in most species are small, consist of a group of eight, 
sometimes six or seven, in Podwra fimetaria of fourteen simple 
eyes (Nicorer); in Zepisma saccharina twelve simple eyes are 
counted on each side. 


These Insects, however nearly allied to the myriapods, approach 
still more nearly to the Orthoptera, and especially to the genus of the 
earwigs (Forficule) ; see this Manual, first edition, 1. 1828. pp. 204, 
205. But if, on account of this affinity, any one would place Zepisma, 
or even the whole order of Zhysanura, amongst the Orthoptera, I 
think he would go too far. Time, the touchstone of all things, 
would reject the union. If LarreivLe had united the Zhysanura 
with the Orthoptera in one order, zoologists of the present day 
would for certain have perceived long ago that these Insects were 
not in their place. 


Comp. on this order: TREVIRANUS Verm. Schr. II. s. 11—17. Tab. m1. 
Ir, and rv. figs. 1—5 (on the anatomy of the genus Lepisma) ; BURMEISTER 
in OKEN's Jsis, 1834, s. 137, 138 (on the respiratory organs and the 
stigmata of Lepisma, whose presence TREVIRANUS had erroneously denied) ; 
LarreivLe, De l'Organisation extérieure et comparée des Insectes de ordre 
des Thysanoures, Nouv. Ann. du Mus. 1. 1832, pp. 161—187 ; R. TEMPLE- 
TON, Thysanura Hibernie, or Descriptions of such species of spring-tailed 
Insects, Podura and Lepisma, as have been observed in Ireland, Transact. 
of the Entomol. Soc. London, 1836, 1. pp. 89—98, Pl. xr. xm); H. Nrcorer 
Recherches pour servir à U Hist. des Podurelles, S8 pages et g planches 
Weue Denkschr. der ally. Schweizerische Gesellschaft für die gesammt. Natur- 
wissensch. Bd. vr. Neuchatel, 1841, 4to) ; BurMeIstER, Handb. der Ento- 
mologie, II. 2, 1838, 8. 443—458 ; GERVAIS in WALKENAER, Hist. des Ins. 
aptères (Suites à BurroN chez RoReT), mr. 1824, pp. 377—456, &c. 


Family IL. Zepismene. Body elongate, mostly covered with 
minute scales. Antenne setaceous, with joints numeroùs, very 
short, Palps four, elongate. Abdomen of nine or ten distinct 
segments, besides other appendages supplied with three (or more 
rarely with two) long setee, articulated towards the extremity. 


Machilis Latrr. Antenne inserted under large, contiguous 
(compound?) eyes. Maxillary palps, exsert, filiform, long. Body 
arcuate, with convex back, saltatory. Three setee at the extremity 
of the abdomen, the middlemost larger than the lateral. 
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Sub-genera Petrobius, Machilis Leacu. 


Sp. Machilis maritima Latrr., M. polypoda Dumér. (not LATR.), Cons. gén. 
PL 54, fig. 2, &c. Besides the jointed threads (two on most of the seg- 
ments of the abdomen), GUÁÉRIN has observed in Machilis vesicles also on 
the same segments, which he compares to gills; Ann. des Sc. nat. sec. 
Série, Zool. v. pp. 374, 375, Zconogr., Ins. Pl. 1. fig. rf. These animals 
remind us of larvee of Ephemera. 


Lepisma L. (in part). Antenne inserted amongst eyes, small, 
remote. Palps moderate. Body depressed, squamose, not saltatory, 
terminated by three subequal setee. 

Sp. Lepisma saccharina L., GUÉRIN Zconogr., Ins. Pl. 2, fig. 2; GEOFFROY 
Ins. Par. mm. Pl. xx. fig. 3; Hooke Micrographia 1667, Tab. 33, f. 3, 
pp. 208— 210. Itis said that this insect was imported into Europe from 
America, where it lives in sugar: in Sweden it is rare, according to De 
GEER; it is not spotted, covered with silvery scales, which under the 
microscope are finely ribbed longitudinally, and differ much in size and 
form. This insect runs very rapidly, and with us is usually found in 
clothes-chests, between damp books, &c. 


Sub-genus Lepismina GERV. is distinguished by the body plane, 
the thorax very broad. 

Sp. Lepisma aurea LÉoN Durour, Ann. des Sc. nat. Tom. XxIL. p. 419. Tab. 

KT LS 

Note —Genus MNicoletia GervaAIs is distinguished by defect of 
eyes, and body not scaly ; Cumpodea WesrTwoop, Ann. of Nat. Hist. 
Tom. x. 1842, p. 71, by the same characters and by the tail com- 
posed of two setee only. Is it Podura ambulans L. ? 


Family IV. Podurellce.- Body in some elongate, in others globose, 
broad, covered usually with hairs, sometimes with scales also. 
Antenne with few joints, or with four longer joints at the base, at 
the apex only with short numerous joints. Palps inconspicuous. 
Abdomen composed of only six or fewer segments, mostly termi- 
nated by a forked tail, during rest bent forward beneath the 
abdomen, serving for springing. 


Podura L. 


Spring-tail (properly foot-tail, since the tail is used like feet for 
motion). They are small insects, which live on trees, under bark, 
under stones, on moist earth, &e. Some are met with on the surface 
of water. Since the tail, according to WagA, is at first wanting 
in young animals (Arn. de la Soc. Entom. de France, x1. quoted by 
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EricHsoN, Jakresbericht, Arch. f. Natwrgesch. 1843, 8. 270), it is pos- 
sible that sometimes young specimens of Podura may be placed 
under the genus Zipura (Anwrophorus Nicorer); but this entire 
genus is not on that account to be rejected, for it is very usual that a 
young form in a natural family should be represented by a per- 
manent generic form. The most remarkable deviation in this family 
is that of the genus Axwra GervAIS (Achorutes Nrcorer), where in 
place of jaws there is a suctorial mouth; see Nrcorer op. cit. p. 33, 
Bl tv, fien 5. 


Sminthurus LArr. Thorax and abdomen conjoined into a 
globose body. Antenne geniculate; terminal portion of antenna 
setaceous, multi-articulate. 


GuéRIN, Zeonogr. Ins. PL. 2, fig. 4. (Add sub-gen. Dicyrtoma BOURLET). 
Podura Latr. Thorax separate from abdomen ; body elongate, 
with abdomen narrow, oblong. 
A. Mandibles and maxillee none. Suctorial tube conical. 
Anura Gerv. (Achorutes Nicorer not Teuer.) No forked tail. 
Abdomen rotundate behind. 
B. Mandibles and maxillee. 
a) Antenne short, with four or five joints. 
Lipura Burm. (Anwrophorus Nrioorer). Body not scaly. Abdo- 


men, instead of a forked tail, terminated by two very small conical 
diverging tubercles. 


Sp. Podura fimetaria L., Lipura ambulans GERv. (nat. Pod. ambulans L.), 
De GEER, vir. p. 33. Pl. 3, figs. 5, 6. Nicorer op. cit. PL. 5, fig. 2, com- 
mon in garden-mould and in flower-beds, ivory-white, 1 line long. 


Achorutes TeueretoN, Hypogastrurus Bourver, Podura Nicorer. 
Body not squamose. Tail forked, short. 


Sp. Podura aquatica L., De Geer, Ins. vir. Pl. om. figs. 11—13, NICOLET 
op. cit. PL. 5, fig. 4 ; one line long, very common with us, forms large 
black spots on the water, near which other white spots are floating, formed 
by the cast skins. 


b) Antenne longer than head. 


Genera Zsotoma Bourrer (Degeeria Nicorer, Desoria Nic), 
Heterotoma Bourzer, Orchesella TemrreronN, Lepidoeyrtus BourLer 
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(Cyphodeirus Nrcorert), Tomocerus Nicourr (Macrotoma Bour- 
LET.) 


Sp. Desoria glacialis Nroover, 1. l. PL. 5, fig. ro; first found in 1849 on 
Monte Rosa, afterwards on the Unter-Aar glacier ; see AGASSIz Geologische 
Alpenreisen von Désor, Deutsch von C. Vogt, Frankf. a. Main, 1844. 8vo, 
8. I8r, 182. 


Orper III. Parasitica. 


Hexapod, apterous, not undergoing metamorphosis, parasitic. 
Two simple eyes, sometimes none. 


These animals, also named Zpizoa (as opposed to Entozoa, our 
fifth class, see above), cannot well be otherwise defined than by the 
short account that we have given of them. The absence of a forked 
tail or of setee on the abdomen’, distinguishes them indeed from 
most but not from all Insects of the former order. The flea and 
some wingless species of the order Diptera are distinguished from 
these parasites by their undergoing complete metamorphosis. 


Comp. on this division C, Li, Nrrzsom, Die Familien und Gattungen der 
Thierinsecten (insecta epizoica), in GERMAR u. ZINCKEN, Magazin der En- 
tomologie, 111. Halle 1818, s. 261— 316. Here however the parasitice Dip- 
tera (Hippobosca, Nycteribia &c.) are included in the same division. NrrzscH 
arranged the rest according to their oral organs, those in which they are 
suctorial, amongst the Memiptera, those in which they are manducatory, 
amongst the Orthoptera ; two orders in which the inclination to abortion 
of the wings is evident, and which undergo an incomplete metamorphosis, 
which therefore in the wingless genera can shew itself as change of skin alone. 

See also GurLr Ueber die auf den Haus-Saügethiëren und Hausvögeln 
lebenden Schmarotzer-Insecten und Arachniden, Magazin für die gesamte 
Thierheilkunde, vir. 1842. s. 411—433. Tab. Iv. and rx. 1843. 5. 1—24. 
Tab. 1. Some figures are also found in Lroner, Recherches sur differentes 
espèces d’Insectes, ouvrage posthume, Paris 1832, 4to ; DENNY, Monographia 
Anoplurorum Britannie, or An Essay on the British Species of Parasites, 
London, 1842 ; a work of detail which I received too late to make use of. 


Family V. Mematopina s. Pediculina. Mouth anterior, com- 
posed of a rostellum, retractile, vaginate at the base. Tarsi uni- 
articulate, with single arcuate claw ?. 


kaf 
Pediculus Ls. (exclusive of several species). Antenne filiform, 
quinquearticulate. Vagina of the rostrum aculeate at the point. 


1 Hence the name Anoplura LeAcH. See his work On the Families, Stirpes and 
Genera of the Order Anoplura, Zoological Miscellany, 111. 1817, pp. 64—67. 
2 By some writers this hook is considered as the second joint of the tarsus. 


* 
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The species of this genus occur only in man and some mammals, 
whose blood they suck. Their motion is sluggish. 


The louse of the human head has been investigated anatomically 
by our SWAMMERDAM. The intestinal canal is straight, with a large 
stomach ; there are four vessels secreting urine. Each ovary con- 
sists of five tubes. The nervous system consists, besides the cere- 
bral ganglion, of three large ganglia in the thorax, so closely placed 
behind each other as to touch ; from these ganglia the nerves of the 
feet arise, and from the last ganglion arise in addition six nerves 
which are distributed through the cavity of the abdomen. 


See SWAMMERDAM Bijbel der natuur. bl. 63—86. Tab. 1. 1. t 


Sub-genera Phthirus, Heematopinus, Pediculus Tirou. 


Sp. Pedieulus humanus capitis, Pediculus cervicalis LeacH, De GEER Ins. 

__ vm. Tab. r. fig. 6, DumériL Consid. gén. s.l. Ins. Pl 53 figs. 1, 2, 
GUÁÉRIN Zcon, Ins. PL z, fig. 5. (Comp. also SWAMMERDAM, and a gigantie 
figure twenty inches long by Hooke Micrograph. Tab. 35). The larger 
species, considered by LiNNmus as a variety, which lives upon the body 
and amongst the garments, differs by the less deep incisures in the side of 
the abdomen at each ring, by a thorax broader behind, and, as GUÉRIN has 
remarked, by longer antenne. Pediculus humanus corporis Dr Geer, 
Ins. Ll. fig. 5, (Pediculus humanus Laer, Pediculus vestimenti Burum.) 
As a third parasitic species of man may be added Pediculis pubis L., 
Phthirus inguinalis Lracu, Revi Zeper. circa generationem Insectorum, Am- 
stelodani, 1688, 12mo, Tab. 12, fig. superior, GUÉRIN op. cit. fig. 17. 


Family VL. Mallophaga. Mouth supplied with mandibles 


and maxille. Tarsi biarticulate, with a single claw or with two. 


On Mammalia, and especially on Birds, different parasitie Insects 
are found, which were placed by Linneus in the genus Pediculus, 
but which differ from it by the presence of jaws on the under 
surface of the head. Dr Geer, who discovered this character, 
justly held it to be so important and essential, that he placed these 
animals in a distinct genus, to which he gave the name of Ricinus 








1 LEEUWENHOECK investigated the male louse (which is rarer and was unknown 
to SWAMMERDAM, op. cit. bl. 83); he found two testes on each side of the body. 
This and other remarkable peculiarities in Pedieulus hum. corporis are found in 
LEEUWENHORCK, sesde Vervolg. der Brieven. Delft, 1697, 98ste Missive, PP. 187—217 
See also Vierde Vervolg. der Brieven 1694, 77ste Missive, PP- 587—591, where the 


head is described and figured. The horny sheath of the penis L, described as a stin 
at the posterior part of the body. d 
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(Mém. pour servir à Hist. d'Ins. vi. p. 69). J.F. HERMANN 

changed this name, which had already been given to a genus of 
plants, to Nirmus'; Nrrzscu, who adopted this name for a sub- 
genus alone, named these animals Mallophaga, from parros, fleece, 

since they live on hair, on scales of the epidermis and feathers, and 

not on blood. In birds there are no lice of the former family 

known—all the bird-lice belong to the Mallophaga. Im some are 

found small, moveable, oblong organs in front of the antennee, like 

a second pair of imperfect antennze, which NrrzscH names trabe- 

cul. The eyes are often difficult to distinguish : in some they are 

entirely wanting. 


A. Antenne filiform. Maxillary palps none, labial very short, 
biarticulate. 


Philopterus Nrrzscm. Antenne quinquearticulate. Claws of 
tarsi two. 


‚Sp. Philopterus baculus NrrzscuH, Rerpr op. cit. Tab. mr. figwura superior, 
LyoNer op. cit. p. 41, pl. 5, fig. ro, Gurur Magaz. f. d. ges. Thierheilk. 
vir. Tab, rv. fig. 9, on Pigeons. All the species of this genus live upon 
birds. Here belong the sub-genera Gonvodes, Lipeurus, Nirmus and Doco- 
phorus of NirzscH, together with Gondocotes Burm. and Ornithobius DENNY. 


Trichodectes Nrtzscm. Antenne triarticulate. Tarsi with a 
single claw. 
The species of this genus live only on Mammalia. Sp. Frichod. latus 


NirzscH, Ricinus canis DE GEER, Ins. vir. Tab. rv. fig. 16, GURLT op. cit. 
Ix. Taf. 1. fig. 1. 


B. Antennee clavate (four joints). Maxillary palps conspicuous. 


Liotheum Nizrsom. Tarsi biunguiculate. Labial palps biar- 
ticulate, short. 


The species of this genus keep to birds, often of the same species on 
which Philoptert also live? Here belong the sub-genera Colpocephalum, Me- 
nopon (Menopon and Nitzschia DENNY), Trinotum, Pureum, Loemobothrium, 
Physostomum of NrrzscH. These insects move more quickly and creep 
more nimbly beneath the feathers than the Phälopteri. Sp. Liotheum sub- 
equale NirzscH, LroNNer |. 1, PL. 4, fig. 5, on crows, &c. 


1 Mémoire Aptérologique, 1804, p. 12. 
2 Five different species of Mallophaga occur on fowls. Such names, therefore, as 
Pediculus gallinee may readily introduce confusion. 
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Gyropus Nirzsom. Tarsi uniunguiculate. Labial palps none. 


Of this genus only few species are known, which live on the Cavie and 
the Sloth (Bradypus tridactylus) i. e‚ on American species of Mammalia. 


Orper IV. Suctoria s. Siphonaptera. 


Apterous, hexapod, undergoing perfect metamorphosis. Mouth 
suctorial; rostellum formed of two serrated laminee and a single 
more slender seta, included in a bivalve articulate sheath. 


Family VIT. Pwlicide (characters of the order are those of the 
single family). 


Pulea L. [Characters of the order.) Body compressed. 
Antenne short, with three or four joints, the last large, flat, 
serrated, received in a small cavity and covered with a scale. 
Maxillary palps with four joints, porrect. Posterior feet saltatory. 
Tarsi with five joints. 


The order of sucking Insects, which contains the genus Flea, 
agrees in the complete metamorphosis with the Diptera ; but the 
oral parts have little resemblance. The flea is perfectly distin- 
guished from the hemipterous sucking Insects not only by the 
perfect metamorphosis, but also by the oral parts, by the presence 
of palps for instance. Ducks first drew attention to four small round 
plates, which are situated on the last two segments of the thorax, 
and of which the posterior pair is the largest. These plates, which 
in colour and substance do not differ from the rest of the horny 
covering of the body, may be looked on as rudiments of wings. 
The resemblance with the metamorphosis of the H ymenoptera, 
especially in the pupa, together with the presence of these four 
rudimentary wings, may serve to explain in some degree why an 


inclination has prevailed to regard the suctoria as abortive hymen- 
opterous Insects. 


There are two simple eyes, which in Pulew vespertilionis Duats 
are wanting. The sucker is inclosed by the flat labial palps con- 
sisting of (three ?) joints, and is composed of two flat setee serrately 
toothed on the edge and ribbed longitudinally in the middle (scalpella 
KirBy and SprNce, mandibles), and a thin smooth thread of the 
same length (ligula Sav.) There is no upper lip present, unless it be 
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represented by this ligula! The mawille are two small plates at 
whose base are attached the feelers stretching forwards, and which 
were formerly regarded as antennee ; they have four oblong joints, 
of which the second and the fourth are the longest. 


The intestinal canal of the Flea is short and straight ; its stomach 
is eylindrical, the small intestine as long as the stomach, and rectum 
short. There are four short and wide urinary tubes, which are 
implanted at the inferior orifice of the stomach. At both sides are 
two salivary vessels in form of round vesicles, whose efferent ducts 
coalesce to form a canal on each side of the cesophagus, which 
mounts tortuously to the mouth. 


See RAMDOER, Abhandlung üb. d, Verdauungswerkzeuge der Insecten, 
s. 202, Tab. XxIII. fig. 2. 


Comp. on this family A. Duers, Recherches sur les Caractères 
zoologigues du genre Pulex, et sur la multiplicit6 des espèces qu'il 
renferme. Ann. des Sc. nat. xxvm. 1832, pp. 165—175, PL. rv, and 
PF. Bovcut, Bemerkungen über die Gattung Pulex, Nov. Act. 
Acad. Cees. Leop. Car. Tom. xvm. 1835, p. 501—508 (this writer 
considers the parts indicated above as mandibles to be lacinie of 
the under-lip, and gives the maxillary palps five joints). 


Sp. Pulee úrritans L. (in part), Hooker Micrographia Tab. 34 (a large 
figure of full rs Rhenish inches, or 4 decimeters in length), Duecës 1. 1. 
fig. 1 (both figures represent the female). Ordinarily this species is con- 
founded with others which occur on the dog and domestic cat, Pulex cands 
Duveùs, Pulex canis and Pulex felis Bovoní. To the last-named refer the 
figures of Roese, Ins. 11. Muscar. atque Culicum, Tab. HIV. (Tab. II. 
fig. ro, representing a male, refers according to BoucHú to Pules irritans). 
Moreover these species can bear leaving their natural habitat for a time, 
and thus Pulex irritans may pass on to dogs, Pulex canis on to man. A 
particular species also occurs on fowls, Pul. galline, SCHRANK, BoucHé, 
All the species of this genus are small insects ; the largest hitherto known, 
Pulex gigas, has only a length of two lines, Fauna Bor. Americana of 
J. RICHARDSON, Vol. rv. 1837. The hip (coxa) of the feet is as large as 
the thigh (femur) and very thick ; the fore-feet are placed far forwards, 
almost under the head. The abdomen is large, on the upper surface in the 
male, concave ; in copulation the female is placed on the back of the little 
male. The eggs are white, oblong, sticky. In the summer season the 
larvee come forth after a lapse of six days, having no feet, and resembling 
small, white worms. LEEUWENHOECK brought them up on dead flies, 
RorseL on dead gnats and dried pigeon’s blood. Blood that has followed 


1 Duaks, Ann. des Sc. nat. sec. Série. Tom. vr. 1836. Zool. p. 130. 
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the prick of fleas and has dried into black globules, is often found dis- 
persed by the flea near the eggs that are laid in the chinks of wooden floors, 
in furniture, &c., and these globules form, according to the observations of 
De FrANor (Ann. des Sc. nat. 1, 1824, pp. 440—443) the favourite food of 
the larve. These larve within eleven days are full grown, then spin them- 
selves up and change into pupse, from which after ten or eleven days the 
perfect insects appear ; in this way a new generation arises after the lapse 
of only four weeks. Comp. LEEUWENHOECK, Vierde Vervolg. van Brieven 
1694. bl. 537—572, 76ste Missive, and Rorser, Znsecten-Belustigung, 11. 
Mucken und Schnacken, s. 9—24. 


In America, particularly in the Brazils, there is a small species of flea, 
whose proboscis is longer ; the fore-feet are not so far forward, and whilst 
the labial palps are wanting, the three threads of the sucker are not sur- 
rounded by a bivalved sheath. Consequently it has been proposed to 
make a distinct genus of this species (Sarcopsylla Wesrwoop, Dermato- 
philus GUÉRIN). This species, which lives in the open air, and is often in 
great numbers in sandy places, is Pulex penetrans Ia, Dumérin, Cons. gen. 
8. les Insects. Pl. 53, figs. 4, 5; GUÉRIN, leonogr., Insect. PL. 2, fig. 9; 
Korrar, Brasilien’s vorzüglich lästige Insecten, fig. 5,8. 8,9. The Portu- 
guese call the animal Bicho, the Brazilians T'unga ; it bears also the name 
of Pique, Nigua!, &c. and of Chigoe amongst the English residents. This 
insect penetrates beneath the skin of the feet, sometimes also of the hands 
of man, and of the feet of dogs and other mammals ; the female, after she 
has penetrated beneath the skin, expands astonishingly, whence malignant 
ulcers arise, which sometimes occasion death. They infest principally newly- 
arrived Europeans: see V. HumBoLpt’s Reise in die Aquinoctial-Gegenden 
des neuen, Continents, Tv. 182 3 Ss. go, J.J. Von Tsouupr (who once had six 
tumours thus caused on his right foot) Peru, Reiseskizzen, 1. 1846, 5. 3ro, 
311. A capuchin monk attempted to transplant a family of these insects 
from St Domingo to Europe, but his zeal remained unrewarded, for his foot 
in which he had harboured the colony, was obliged to be amputated on the 
voyage (KirBY and SPeENce, Introd. to Entomol. 1. Pp. 102). Comp. on this 
little animal also Duces, who especially has illustrated the parts about the 
mouth, Ann. des Sc, nat. sec. Série, Tom. vr. 1836. Zoologie, pp. 129—134. 
PL 7 B. A forked caudiform appendage, already figured by CArersBY, and 
compared by LiNNzus with the tail of Podura, is probably a male organ of 
copulation (GUÁRIN, Zeonogr.); at least it does not occur in all individuals. 


Orper V. Strepsiptera s. Bhipiptera. 


Hexapodal Insects; (male) with four wings; anterior wings two 
small moveable bodies, inserted into the sides of the thorax ; pos- 
terior wings large, membranous, resembling a quadrant of a circle, 
folded longitudinally like a fan. (Females apterous, apodous). 





1 _Nigua is the name also given to a species of Acarus (Ixodes americanus), which 
also penetrates beneath the skin, and must not be confounded with this flea. 


WOE, 1. 20 
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Metamorphosis complete. Mandibles two, forficate, narrow, sub- Î 
arcuate. Palps two biarticulate, very distant, inserted under the head. 
(Larve and Pupee living parasitically in different Hymenoptera.) 


This order, first distinguished by KrrBy, cannot well be united 
with one of the others, and least of all with that of the Hemi- 
pterous Insects, as some would desire. The natural affinity is 
diffieult to determine; perhaps this order stands between the 
Orthoptera, Neuroptera, and Mymenoptera. Im this uncertainty 
respecting the true place, we think we have some grounds for our 
choice, to place it after the flea, in the perfect metamorphosis as 
well as in the presence of four rudiments of wings in the genus 
Pulex. However small, moreover, the number of insects of this 
order may be, that can afford no sufficient reason either in an 
artificial or in a natural system for rejecting it. 

The winged individuals, on which the characters of the order 
are founded, are, as Burmeister had sagaciously surmised, and the 
complete investigations of the excellent C. Tr. von SirBorp have 
demonstrated, all males. In these, two large compound eyes are 
present, which consist of few facettes, separated from each other 
by a raised margin. Simple eyes are wanting; the antenne are 
composed of few joints, ordinarily split at the extremity into two 
parts, or as if branched with lappet-like appendages. Im front of 
the wings are two small convoluted parts, named by KrirBy Zlytra, 
but which do not cover the wings. It was formerly thought that 
they were attached to the first ring of the thorax, and in that case 
they could not in any sense be looked on as imperfect wings or 
elytra; but more accurate investigation has proved that they belong 
to the metathorax, and, therefore, may keep the name given to 
them by KirBy. They recal the short elytra of some Phasmatide. 
The middle piece of the thorax is prolonged into a shield over the 
abdomen. The tarsi have mostly four joints, in other species three _ 
or two, and no claws at the extremity. The wings (hind wings) 
are large, thin, whitish, opaque, and have some nervures which 
radiate towards the circumference. The oral organs are somewhat 
differently described by SAvieNy, whilst he regards as mamille the 
parts described by KirBY as palpi'. The under lip has no palpt. 
(Wesrwoop considers the palpi as belonging to the under lip, and 





1 SAVIGNY’s communications to LirAcH were published by the latter in his Zoologi- 
cal Miscellany, 1x. 1815, p. 135. 
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the mandibles as maxille. According to this view the mandibles 
would be wanting.) These insects undergo complete metamorphosis. 
At first the larva has six feet and two threads at the abdomen, 
(somewhat the form of Zepisma); afterwards these feet disappear, 
for the insect then lives in the abdomen of larve of Hymenoptera. 
In these Mymenoptera, also, the parasite is changed into a pupa, 
which in the perfect Hymenoptera projects between the rings of the 
abdomen. ‚The wingless female remains in this situation, and is 
impregnated there. It is viviparous. The six-footed larvee, which 
in the genus Xenos jump like Podwrelle, were described by Kruc 
and Wesrwoop, and previously also by Von Sregorp, as parasites. 


Comp. on this order W. Kirey, Strepsiptera, a new order of 
Insects, Linnean Tramsact. Vol. x1. 1815. pp. 86—122, Tab. 8, 9 EH 
Addendum, pp. 233, 234 ; LeAcu on the Rhipiptera of LATREILLE, 
Zool. Mise. wr. pp. 133—136; W. B. Prekering, Observations on 
the Bconomy of the Strepsiptera, Transact. of the Entomol. Soc. 
London, 1. 1836, pp. 163—172, PL. xvm; J. O. Wesrwoop, Deserip- 
tion of a new Strepsipterous Insect, ibid. pp. 173, 174, Pl. xvm. 
fig. 15; C. Tr. v. SrrBorp, Ueber Xenos Sphecidarwum und dessen 
Schmarotzer, Beiträge zur Naturgeschichte der Wirbellosen Thiere, 
1839, s. 72—87, Tab. mr. figs. 62—74; by the same Ueber Strep- 
siptera, in BrICHSON’s Archiv f. Natwrgesch. 1x. 1843, s. 137—162. 
Tab. vu. 


Family VIIL. Strepsiptera s. Stylopide. [Characters of the 
order. ] 


* Tarsi with four joints. 


_ Xenos’ Rossr. Antenne bipartite, single at the base, triarticu- 
late, with first joint obconical, longer, with branches semi-round, 
acuminate, not articulate. 


Sp. Xenos Peckii, KimBy, Linn. Trans. Tab. 8, Tab. 9, fig. 1, KrrBy and 
SPENCE, Zntrod. to Entom. 1. Pl. u. fig. 1; the larva infests Polyste fucata 
(nor. Amer.); &c. European species are Xenos Rossii and Xenos Sphe- 
cidarum, They are all small insects whose body is only about 13 line 
long. 


Stylops KirBy. Antenne bipartite with stem single, biarticu- 
late, upper branch triarticulate, (Antenne have six joints, the third 





ei 


Eévos or Eeîvos, a guest ; because harboured by other insects. 
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joint forming a produced, lanceolate branch, almost equal in length 
to the three last joints). 


Sp. Stylops melittae, &c. Teones: Wesrwoop, Introduct. Frontisp. Vol. 1. fig. 6; 
Stylops Spencii, Gur. Zconogr., Ins. PL. 92, fig. 1, Styl. Dali, LEACH, 
Zool. Mise. 111. Tab. 149, Styl. Kirbii. 


** Tarsi with three or with two joints. 


Halictophagus Curtis. Tarsi with three joints. Antenne with 
seven joints, supplied externally with lamellse disposed pectinately. 


Elenchus Curris. Tarsi with two joints. Antenne bipartite, 
with stem simple, biarticulate, and upper branch biarticulate, 
elongate, slender. 


Comp. Curtis, British Entomology quoted by Wesrwoop, Zntro- 
duction 11. pp. 287, &c. 


Orper VL. Diptera. 


Hexapod Insects with two wings, and two poisers. Mouth 
suctorial, with labium not palpigerous produced into a proboscis, or 
a sheath, which receives and incloses in a groove above an haus- 
tellum formed of setee, various in number. Two palps (maxillary) 
at the base of the proboscis. Metamorphosis complete. 


Two-winged. Diptera L, Antliata Farm. The principal works 
on this order are the following — 


J. C. ScHELLENBERG, Gattungen der Fliegen, in 42 Kupfertafeln 
entworfen. Zurich, 1803. 8vo (with german and french text). 

J.C. Fasrrcir, Systema Antliatorum. Brunsvige, 1805. 8vo. 

J.W. Mereen, Systematische Beschreibung der bekannten Euro- 
püischen zweiflugeligen Insekten. Mit K' upfertafeln. vir. Theile, 8vo. 
Aachen und Hamm, 1818—1838. 

C. R.W. WieDEMANN, Ausserewropüische zweiflügelige Insekten. 
Mit Steintafeln. 11. Theile, 8vo. Hamm, 1828, 1850. 

Histoire naturelle des Insectes Diptères par MAcQquaArT, av. pl. 
mr. Tomes, 8vo. Paris, 1834, 1835. (The work of FALLEN, Diptera 
Suecice, Lund. 1814—1827, 2 vol., I have not been able to inspect.) 

The general covering is, on the whole, very thin. The body 
consists, as in the other hexapod Insects, of three principal parts : 
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the head, the trunk, and the abdomen. On the head two compound 
eyes are usually seen, which are very large, especially in the male ; 
in the most, simple eyes or eyespots are also present, usually three, 
sometimes only two in number. The antenne are placed on the 
frons close to the eyes; ordinarily they are, in comparison with 
those of other orders, short. Some sub-divisions of the genus 
Tipula L., make an exception to this, and the genera Macrocera 
Mere. and Megistocera WiEDEMANN are especially distinguished by 
their long antenne. The sucker consists of two, four, or six sharp 
threads, which in the last case represent the upper lip (labrum), 
the tongue (ligula), the two upper and the two under Jaws. At 
the under jaws (mawillee) or, when these are wanting, at the base 
of the sucker, two feelers are attached, which sometimes consist of 
five, sometimes only of two joints, or of a single joint. The under 
lip forms an univalve sheath excavated above, in which the sharp 
threads or stings reside by means of which these insects wound ; 
on this part there are no feelers. The first piece of the thorax is a 
small ring, forming a neck-ring, but the middle piece (mesothoraa) 
is large, and forms nearly the whole of the thorax. To this division 
of the thorax the wings are attached. These are veined, usually 
transparent as glass, and colourless, occasionally spotted ; they are 
without that little horny point at the anterior or external margin 
(punctum callosum s. eubitale) which is seen on the anterior wings 
of the Mymenoptera. Behind the wings there is mostly found a 
small special appendage, a membranous scale (squama halterum), 
which may be regarded as a part of the wing. To the metathoras 
the poisers (halteres) are attached, which consist of a thin pedicle 
and a button. These khalteres are also found in species that have 
no wings. They are to be considered as rudiments of hind-wings?, 
The abdomen is often united to the trunk by a small part alone of 
the diameter of its base, and consists of from four to nine rings. 
In the female it generally runs to a point at the posterior ex- 
tremity ; if here fewer rings are found, it is because the last of 
them form an ovipositor or case consisting of rings that can be 
pushed in and out of each other, like a poeket telescope. The feet 
are in most long and slender, and terminate always with tarsi 


Ì See above, p. 252; comp. also Wesrwoop, Introd. to modern Classifie. 11. p. 500. 
LATREILLE regarded these parts not as rudimentary hind-wings, for he thought they 
were attached to the abdomen. 
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consisting of five joints. The last joint has two claws and two or 
three plane elevations or cushions (see above, p. 252). 


The digestive organs of Diptera consist of a wide bent stomach 
of moderate length, a small intestine, and an oval oblong large 
intestine. The salivary vessels vary in the different genera of this 
order. The cesophagus has a dilatation (dngluwies, crop, see above, 
Pp. 254); it is a bladder of various form, either simple, or pro- 
longed into two or more divisions, and communicating with the 
cesophagus by a long narrow tube (often with its lowest part close 
above the stomach). In larve the tube is shorter and inserted into 
the cesophagus higher up. In by far the greater number of Diptera 
this bladder is present !, in the family of the Pupipara it is wanting 
(comp. Rampoumr, Abhandlung. db. die Verdauumgswerkzeuge d. Ins. 
Tab. xix—xxI, and pp. 170— 185). TREVIRANUS named this organ, 
which is also found in the Hymenoptera and Lepidoptera, sucking- 
bladder ; he attributed to it a power of expanding, in consequence 
of which the air in the cesophagus is rarified, whilst, to fill this 
partial vacuum, the fluid in which the extremity of the sucker is 
planted ascends as if pumped up, (Verm. Schr. mm. s. 110). The 
Hemiptera and the Pulicidae do not possess this bag; on the other 
hand, such a crop is present in the Orthoptera, which do not suck, 
and according to LíÉon Durour in @demera amongst the Coleoptera 
(Ann. des Sc. nat. rm. 1824, p. 484, PI. 30, fig. 7). The name of 
food-bag, which was given by RAmpour to this part in Diptera, is 
therefore more appropriate than that of sucking-bladder. When 
flies that have long fasted suck their full of milk, according to the 
investigations of HUNTER, milk penetrates into this bladder. By 
pressure of the abdomen, and apparently also by contraction of the 
muscular walls of the bladder itself, the food is afterwards brought 
back from this diverticulum or reservoir of nutriment to the sto- 





1 According to the anatomical investigations of SCHREDER VAN DER Kork it seems 
to be wanting in the larva of @strus; but at the same point where ordinarily the 
tube from the food-bag [the name given by RAMDOHR to the sac] is inserted into the 
cesophagus, two tortuous canals are seen, which divide at their other extremity into 
two branches, which are distributed to the adipose body. Mémoire sur Anatomie 
et la Physiologis du Gastrus equi. Amsterdam, 1845, pp. 29, 30. PL on. Ae. rb 
RAMDoEr has figured four such appendages above and near the stomach in the larva 
of Musca vomitoria, which would seem at their other extremity to be implanted into the 
galivary vessels, and in the perfect insect to disappear. Tab. xix, fig. 1. M, M, M, M. 
Do these vessels form, perhaps, a second apparatus for secreting saliva ? 
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mach ; (see Catalogue of the Physiol. Series of Comp. Anat. contained 
in the Museum of the Roy. Coll. of Surgeons, 1. 1833, pp. 189, 190). 


The Diptera live long in the larva-state, but ordinarily very 
briefly as perfect insects (flies however live long in this last state). 
Their larvee have no feet, but some of them have appendages which 
resemble them, or small hooks, which serve for motion or holding 
fast, as for instance, the larva of @strus. All these Insects undergo 
complete metamorphosis. Some larve cast their skin before chang- 
ing into pupee, and some in addition spin themselves up. Others, 
on the contrary, do not cast their skin, but this shrinks, hardens, 
and forms for the pupa, that resembles an egg, a kind of shell or 
case (pupa coarctata, see above, p. 273). The internal parts separate 
themselves from this shell, and the change into pupa occurs within 
this integument, which at last is deserted by the perfect insect 
when it breaks off the uppermost part in the form of a lid. 

Many of these animals are injurious to us by their puncture ; 
others suck the blood of our domestic animals ; some spoil our food. 
by depositing their eggs on it, especially on flesh and cheese, where 
the larvae (maggots) are developed. There is, on the other hand, no 
single species of this order from which we immediately derive 
advantage. Yet so much the greater is the utility they afford 
us indirectly. Some limit the number of injurious caterpillars, 
in which they lay their eggs, and which are fed on by the pupee. 
Others free the air from pestilential exhalations by feeding on 
earrion and putrescent matters! 


Family IX. Pupipare. Haustellum of three unequal sete, 
exsertile from an aperture at the lower part of the head; at the 
sides of the retractile haustellum two laminee, inarticulate, pilose, 
porrect. Antenne very short, biarticulate, or with a single pilose 
joint. Head received behind in the emarginate thorax, or re- 
sembling a tubercle set upon the thorax. Feet short, strong, 
remote, furnished with two incurved eclaws. Wings divaricate, 
sometimes very short; in some, together with the poisers, entirely 
wanting. Body depressed, covered with a hard and elastic skin. 


Pupiparous insects suck the blood of mammals and birds. The 
buccal organs pass as fine threads through a small opening (just like 


1 It is however somewhat hyperbolical, when Linneus says of Musca vomitoria : 
Pres muse consumunt cadaver equi, que cito ac leo.” Syst. Natur. Ed. xr. 1. p- 990. 
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a thread through the eye of a needle, Wesrwoop). These threads 
are very long in Melophila and Ornithomgyia, shorter in Hippobosca. 
Two oblong hairy plates project like a beak and cover the base of the 
threads when they are exserted. Are these parts to be regarded as 
maxilla, or as palpi maxillares? The mechanism of the sucker is 
much more conformable to that of certain Acarina than to the 
proboscis of the rest of the Diptera. 


These flies lay no eggs, but are viviparous. That which seems to 
be an egg laid by these insects, and which is sometimes as big as the 
abdomen of the mother, ought rather to be regarded as a pupa; 
from it the perfect insect (dmago) comes to view after an interval of 
time, dependent upon the temperature to which the pupa is ex- 
posed. 


The intestinal canal of these insects is very long, and surpasses 
the length of the body eight or nine times. This length is caused 
principally by the stomach, or that part of the intestinal canal 
which precedes the insertion of the vasa wrinaria, and which presents 
many tortuosities. The testes are two long and very tortuous 
canals; the ovaries, two oval sacs; near the oviducts are two 
secretory glands, consisting of very numerous branches, together 
with two more simple receptacula seminis, of which the form varies 
in different species. The lowest part of the two ovaries opens into 
a wide sac (wterus, matrice LiúoN Durour), in which the embryo 
resides until it comes forth as a pupa. The nervous system has, 
besides the cerebral ganglion, only a single round ganglion in the 
thorax, from the posterior margin of which the nerves of the 
abdomen arise. 


Comp. on the anatomy of this family, LúoN Durour, Rech. anatomigues 
sur UHippobosque, Ann. des Sc. nat. vI. 1825, pp. 299—322. Pl. 13 : also 
his Btudes anatomiques et physiologiques sur les Pupipares, Ann. des Sc. nat. 
troisième Sér. Zool. Tom. rr. 1845, pp. 49—95. Pl-2, 3. 


Phalanx LL. Agcteribiide. Head small, placed at the upper 


part of the thorax like an obconical tubercle. Thorax semi- 
orbicular. Wings and poisers none. Feet long, with first joint 
of tarsus very long, and last supplied with two claws incurved, den- 
tigerous at the base, and with two oval appendages. 


Nycteribia LATr. 


Sp. Nyeteribia vespertilionis, Acarus vespertilionis 1, Phthiridium vesperti- 
lionis Herm, Mém. apterol. Pl v. fig. 1; Nycteribia Latreillië Westw., 
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LATREILLE Hist. nat. d. Crust. et des Ins. Tom. xrv. Pl. 92, f. 14, and other 
larger species on foreign bats. According to LÉoN Durour there are only 
two simple eyes, Ann. des Sc, nat. Tom. Xx1r. p. 374; in foreign species 
two simple eyes occur on each side. NrrzscH has observed that these 
insects are true pupiparm, like Mippobosca (SCHWEIGGER’S Jahrbuch der 
Chemie u. Physik, Bd. xvr. 1826, 4. 5. 436). Comp. on this genus J. O. 
Wesrwoop, Pransact. of Zoolog. Soc. 1. 1835, 4to, pp. 275—294. Pl. 36. 
All the species of this genus live on bats. 


Phalanx IL. Mippoboscide (Coriacea LATR.) Head received in 
the emarginate thorax. Wings divaricate or ineumbent, in some 
very small or none. Last joint of tarsus the longest of all, 


Braula Nrrzsem. Eyes and ocelli none. Wings none. 


Sp. Braula caeca Nitzsor, GERMAR Magaz. der Entom. HI. pp. 314, 315; 
AHRENS, Faun. Ins. Europ. Fasc. vr. Tab. 25; RÉAum. Mém. v. Pl. 38, 
figs. 1—4; this small insect lives parasitically on bees ; the metamorphosis 
is unknown. Is this its place ? 


Melophila Nrrzsem, Melophagus LArr. Eyes small, ocelli none. 
Wings and poisers none. 

Sp. Melophila ovina, Hippobosca ovina L., Frison, Beschreib. von allerl. Ins. 
Vv. s. 40. 4. Tab. 18; PANzeR, Deutschl. Ins. Heft sr, 14; Gurur, Magaz. 
Ff. d. gesammt. Thierheilk. 1843, 1x. Tab. 1, fig. 15. The sheep-louse is a 
wingless fly ; RAMDOHR has given a description and figure of its digestive 
organs ; and LYONNEeT in his posthumous worksa careful and elaborate pic- 
ture of its structure, especially as concerns the external parts ; Recherches 
sur Anatomie et les métamorph. &c. pp. 1—27, PL. 1—3. There are two 
small oblong eyes each consisting of a hundred round fagettes remote 

from each other, (groups of simple eyes ?) 
Sub-genus Lipoptena Nrrzsom., (Spec. of Melophagus LArr, 
Mere.) differs from the preceding by very short rudiments of wings, 

by distinct poisers, by moderate eyes. 


Sp. Pediculus cervi L., FABR., PANzER, Deutschl. Ins. Heft Ba Labf rss 


Ornithomyia LArr., Nrrzson. (Spec. of Hippobosca L., and 
Fapr.) Wyes distinct; ocelli usually three in vertex. Wings 
distinct. Tarsi with tridentate claws. 

Sub-genera: Anapera Mere. (Oeypterum Lracu.) Eyes none, 
wings short, acuminate. 

Stenopterye Lracu, Mere. With three ocelli, wings very narrow, 
longer than the abdomen. 


Ormithomgyia Leacm, Meric. With three ocelli, wings ineumbent, 
obtuse. 
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Sp. Orndthomyia hirundinis, Hippob. hirundinis L., Stenopt. hirundinis 


LracH, Mere, Guérin Zeonogr., Insect. Pl. 104, fig. 7: on the common 
Swift, Cypselus murarius. 


Strebla WIEDEMANN. Eyes very small, triangular. Ocelli? Wings 
meumbent, rotuudate, longer than the abdomen, with parallel 
veins. 


Sp. Strchla vespertilionis WIEDEM., Aussereurop. zweiflug. Ins. 11. Tab. Xx. 


fig. 13 ; on a bat of South America. 


Hippobosca Latrr. Nirmomyia Nirzsou. (Species of Hippobosca 
Eyes distinct, large; ocelli none. Wings parallel, ineumbent, 


obtuse, multinervose. Tarsi with bidentate claws. 


Sp. Hippobosca eqwina L., Cuv. R. And. éd. dllustr., Ins. PL. 182, fig. 1; 


PANZER, Deutschl. Ins. Fasc. 7, Tab. 23 ; GurLr, Magaz. f. d. gesammt. 
Thierheilk, 1x. Tab. 1, figs. 13, 14 ; mouche Bretonne, mouche d' Espagne, 
Pferde-laus, Forest-fly ; thorax dark-brown, spotted with yellow ; abdomen 
brown-grey, hairy. This species sucks the blood of horses, and attaches 
itself especially to the belly and the inside of the hind legs. 


If we were told that a bird laid an egg that produced a young one as 
large as the mother, we should think the account fabulous and ridiculous ; 
the fabulous part would not be diminished were the bird ever so small or 
even a winged insect. Of this insect however the story is accurately true. 
Let the reader consult the beautiful and circumstantial natural history of 
this fly which RÉAumur has recorded. Mém. pour servir à UHist. des Ins. 
VL. pp. 569—6c8. Pl. 48. 


Sub-genus Olfersia Wrepem. (Feronia LeacH.) 


Family X. Athericera. Antenne with two joints or three, the 


last undivided, and presenting the form of a patella or capitulum, 
and in most supplied with a seta or spicate appendage. Proboscis 
retractile or slightly prominent, with haustellum composed mostly 
of two, sometimes of four seta; in some the mouth is closed, with 
tubereles in place of proboscis. Pupa coarctate. 


The name Athericera (from anp, spica, arista), aristate or awned 
antenna, expresses the character by which this family of Diptera is 
distinguished. The larva has in this and the following family a soft, 
ringed, somewhat conical, anteriorly pointed body. Progression is 
effected by extension and contraction of the body, whose form is 
very variable. On the whole the larva does not change its skin, and 
has no feet; in that of Melophilus and Mristalis alone are there 
seven pairs of membranous feet provided with small hooks, on the 
body beneath, which is the only example of such appendages in this 
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order!. The most have no proper head, but a very moveable mouth 
well adapted for extension, and two horny hooks eurved downwards. 
The skin of the larva when it changes to a pupa is not cast, but 
becomes hard, and is changed into the covering of the pupa; the 
anterior extremity becomes thicker and rounder, and the whole 
recalls the form of an oval keg. The perfect insect, by moving its 
head, which is extended forward like a bladder, breaks this shell at 
its upper extremity, whilst a piece of it springs open like a lid. 

Few genera of this family are in the perfect state carmivorous, 
most of them living on flowers and plants. 


Phalanx 1. Proboscis in some very short, in others none, in 
place of proboscis and palps three tubercles (Möstrus Ls.) 


Larve parasitie, some living beneath the skin, others in the 
frontal sinuses, or in the intestinal canal of mammalia. 


a) _Proboscis small. 


Genera: Cephenemyia LAtrr., Cuterebra CrARrK, LATR, 7'rypo- 
derma W IEDEMANN. 


b) Proboscis none. 


Genera : Zypoderma CLARK, (Q/strus Mera), (/demagena CLARK, 
Cephalemyia CrarkK, Colax Wieprm., QUstrus CLARK, (Gastrus 
Mere.) 


Note — Antenne triarticulate, with seta naked in most, in Cute- 
rebra plumose. Gastrus Meric. differs from U/strus Mero. by the 
naked poisers, and wings without a transverse nervure at the apex. 


Comp. CLARK, Observ. on the genus WEstrus, Trans. of the Linn. Soc. 11. 
1796, p. 289, &e. ; the same, An Essay on the Bots of Horses, &c., London, 
1815, 4to, with fig. ; the same, On the Insects called Oistros by the Ancients, 
Trans. Linn. Soc, XIX. 2. 1843, pp. S1—94. 


A. NuMaN Waarnemingen omtrent de horzelmaskers, welke in de maag 
van het paard huisvesten, Amsterdam, 1834, 4to, mit pl. 


J. L.C. SCHREDER VAN DER Kork, Mémoire sur Anatomie et la Physiol. 
du Gastrus equi, Amsterdam, 1845, av. pl. 


Sp. Oöstrus equi FABR., Gastrus equi Mere., GUÉRIN, Zeonogr., Ins. PL ror, 
fig. 5, CLARK, Essay on the Bots, Pl. 1. figs. 13, 14, (LiNNeus described 
this species under the name of (strus Boris). About 5 lines long, body 





1 In these Boven has frequently observed a moulting ; Beiträge zur Insektenkunde, 
in Nov. Act. Acad, Cars. L. Car. Tom. xvm. 1. 1835, p. 498. 
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hairy, yellow, thorax in the middle black, wings with a brown-grey, trans- 
verse stripe in the middle and two similar spots at the point ; the female 
bas a long black ovipositor at the end of the abdomen. This fly lays her 
yellow eggs in various situations on the hair of the horse, to which they 
remain firmly attached by a glutinous fluid. The young larvee come from 
the eggs, which spring open by a lid, as very long and active little worms, 
and are conveyed by the lick of the horse's tongue into his mouth and 
gullet (with respect to those eggs which lie beyond the reach of the tongue, 
we may suppose, with NUMAN, that the larvae themselves creep to other 
situations nearer the head). Subsequently the larvee live in the stomach of 
the horse, to which they have become attached in very great numbers 
(several hundreds at once). Here they remain several months, from spring 
till the beginning or middle of summer, then are detached, being expelled with 
the excrement, and change into pupe, from which, after about five weeks, 
the perfect insect comes to view. This species is found in the horse and 

ss ; besides these, and sometimes simultaneously with them, larvee also of 
other species (Gastrus heemorrhoidalis for instance) live in the same resort ; 
the larvee of this last species are smaller and deep red; see NUMAN, PL 11, 
fig. 1. 


Hstrus bovis FaBr., Mrre., GuÉRIN, Zeonogr., Ins. Pl. ror, fig. 3, CLARK, 
bed Bnn Baas 0, a R. An., éd. il, Ins. PL. 176, fig. 2. The larva 
of this species lives under the skin of the bullet: that of (strus (Cephale- 
myia) ovis L., GUÉRIN, Leon. Ins. Pl. ror, fig. 4, de Syst. Beschr. Iv. 
Pl. 38, fig, 16, lives in the frontal sinuses of the sheep, 


Phalanx IL. Proboscis distinct. Two setee of. haustellum. 


A. Muscarie (species from genus Musca Li.) Proboscis distinct, 
membranous, retractile, bilabiate at the point. 


Though the Fly genus (M/usca), thus defined, be much smaller 
than that of LINNaus, it is still a very extensive group, in which 
the moderns distinguish many genera. Here may be compared 
RorINeAu Desvorpy, Mssai sur les Myodaires, Mem. présentés à 
U Acad. des Sc. de U Institut de France, Tom. u. 1830, 4to. 





1 A species is spoken of in man: Qstrus hominis (GMer:., Syst. nat. Ed. r Sn 
p. 28r1) ; comp. KrirBY and SpENcm, Zntroduc. to Entomol. 1. pp. 136, 137. ‚Of later 
observations ISID. GEOFFROY SAINT-HILAIRE has given an account in the Ann. de 
la Soc. Entom, m. p. 518. That larve of Wstrus bovis and of other Diptera may 
sometimes live under the skin of man is probable from some observations ; a few years 
ago an insect was shewn me that had come out of a boil under the skin in a girl, 
it was the pupa of a dipterum, and agreed very well with that of (Estrus. A 
larva which in many respects resembled that of a Tachina, but yet differed from all 
the species of larvze of Diptera yet known, was observed by Dr SMrrr; this larva 
was pressed from a boil on the head of a girl 63 years old; see J. J. SMrrr and 
C.J. SUNDEVALL, Vetersk. Akad. Handlingar, Stockholm, 1840, pp. 63-68. 
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*Palps external. Nervures of wings longitudinal only, none 
transverse. 

Phora LAtrr, Mera. (previously Trineura Mere.) Antenne 
inserted at the margin of the mouth, with elongate simple seta. 
Posterior feet elongate. Wings rotundate, ciliate, with two thick 
nervures at the outer margin, and three or four others nearly 
parallel, running obliquely from the second marginal nervure to 
the posterior margin of the wing. Poisers naked. 


Fig. MEIGeN, Europ. zweif. Ins. vr. Tab. 63, figs. 1—13 ; GUÉRIN, 
Jeonogr., Ins., PL. ro4, figs. 3, &c. 


Add sub-genera : Gymnophora Macq. and Conicera Mere. 


“*Palps inserted in the proboscis, retractile and capable of 
being concealed with it. Nervures of wings longitudinal and trans- 
verse. Antenne inserted in the frons. 


a) First posterior cellule of the wings open, transverse apical 
nervure none. 


* _Poisers naked. 


1) Squamee of the poisers small or none. Head elongato-globose 
or broad, transverse, with eyes remote. 


Tetanocera Duur, Larr., Meric. Antenne longer than the 
head, with second joint longest. 


Sepedon Latrr., Mere, Baccha FABR. 


Thecomyia Perry, Macq. 


Loxocera Mera, Larr. Antenne oblique, with third joint 
longest. Abdomen elongate, sexannulate. 


Sp. Loxocera ichneumonea, Musca ichneumonea L. ‚ PANZER, Deutschl. Insect., 
Heft 73, Tab. 24, SOHELLENBERG, Tab. n&e. 


Sub-genus: Platystyla Macq. 
Condylura Fart., Mero. Larr. Antenne shorter than head. 
Abdomen sexannulate, in males clavate at the apex. 
a) Seta of amtennee plumose. 


Sub-genera: Lissa Mere, Merodina Macq, Tetanura EA, 
Chyliza Fat, Cordylwra Macq. 
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(B) Seta of antennee simple (naked or pubescent). 


Sub-genera: Oleigastra Macq, Myopina RorIn., ens (species — 
from genus Ocnosia Mero.) 


Scatophaga Merrig., LATR., Scatomyza FArr. Antenne shorter 
than head. Head barbate beneath. Abdomen quinqueannulate. 
Wings ineumbent, parallel, extending far beyond abdomen. 


Add sub-genera: Dryomyza Farn, Sapromyza Far, Meio., 
Towonewra Macq, Sciomyza Farr., Lucina Mero, Helomyza Farr., 
Blephariptera Macq, Heteromyza Faun. 


Sp. Scatophaga stercoraria, Musca stercoraria L., Cuvier, R. Ani. éd. ill, Ins. 
PL. 178 bis, fig. ro, RÉAumur, Hist. nat. des Ins. Tv. PL. 27, figs. 1—7 &c. 


Comp. J. W. Zerrersreprt, Monographia Scatophagarum Scandinavie, 
Ann. de la Soc. Entomol. 1v. 1835, pp. 175-—189, Tab. rv. B. 


Psilomyia LATR. (Pstla Mere.) 


Add sub-genera: Oxygma Mere, Trigonometopus Macq., (species 
from genus Jetanocera Mere.) Eurina Mere, Zetanops Fau, 
Pyrgota, Wriepem., Otites LarR., Macq., Platycepkala Farr., Dorycera 
Mere. 


Ortalis Farr., Mere. 


Sub-genera: Merina, RoriN., MacQ. (Richardia RoriN., and 
Revellia RoBin.,) Ceroxys Macq., Cleitamia Macq., Amethysa Macg., 
Notacanthina Macq, Popalomera WIEDEM., Eurypalpus Macq, 
Platystoma LaArr., Loxoneura Macq. 


Frypeta Mere, Tephritis LATR., FABR. 


Add sub-genera: Mnsina, Acinia, Terellia and Urophora Ross, 
Petalophora, Senopterina and Leptoryda Macq. Bactrocera GUÉR., 
Dacus Mere. 


Sp. Prypeta Arctii Mrre., De GereEr, Ins, vi. Tab. 2, figs. 6—14, PANZER, 
Deutschl. Ins., Heft 103, Tab. 22; yellow-green body with yellow-brown 
feet; wings with four transverse eon stripes, which at the external or 
anterior margin of the wings are united two and two. The larva lives in 
the flowers and seeds of Arctium Lappa and other Synantherece ; each peri- 
carp holds only a single larva, which is placed in it head downwards. 
Other species live in excrescences (like those of gall-nuts) on thistles. The 
species of this genus are very numerous. The head is broad ; the abdomen 
has five segments, and ends in the female in an ovipositor extended to 
a point. The wings during life are mostly in a quivering motion and 
erect ; they are usually spotted or striped with darker bands. 
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Sepsis FALL, Mera. (Cephalia Mere.) Antenne shorter than 
head. Head elongate. Eyes rotund. Abdomen quadriannulate, 
narrow. Wings erect, vibrating. 


Sub-genera: Cheligaster Macq, Nemopoda Roris., Michogaster 
Macq. 


Diopsis L. Eyes very remote, the head being produced on both 
sides into a transverse petiole, oculiferous at its apex, and before the 
apex antenniferous. Antenne short, with three joints, the last 
suborbicular with a long naked seta. Scutellum bispinose, two or 
four other spines at the sides of the thorax. 

Comp. A. Danu, preside C. LiNNwo Big Insectorum 1775, Amenitates 
Acad. vir. p. 303. PL vr. figs. 1—5 (reprinted in FurssLy, Archives de 
U Hist. des Ins. pp. 19, 20, Tab. 6); DALMAN, Act. Holm. 1817, Analect. 
Entomol. No. 1. (OKEN’s sis 1820) ; J. O. Wesrwoop, On Diopsis, Trans. 


Linn. Soc. XVI. 1835, pp. 233—312, pl. See also figures of two species 
of this genus in GUÉRIN, Zconogr., Ins. pl. 103, figs. 8, 9. 


LinNmus described only one species of Diopsis (Diops. ichneumonea), 
now about twenty are known. They are all exotic and from the old world 
(west coast of Africa, India, Java) ; Diopsis brevicornis SAY, WIEDEM., a 
species from Pennsylvania, seems not to belong to this genus. According 
to Wesrwoop there are four setse in the sucker in Diopsis Sykesit, as in 
Syrphus. These small flies by their pediculated eyes remind us of Podophthal- 
mus LATR., amongst the Crustacea, and of Zygeena, amongst the fishes. 


Calobata Mere, Micropeza LATR. 
Micropeza FALL, Calobata LATR. 


Tanypeza Far, Teeniaptera Macq., Nerius FaBr., WrEpeM. 
Longina Wiepem. Antennee longer than head, with first joint 


longest. 
Thyreophora LATR., Mera. 
Actora Mero. 
Calopa Mera, (Psalidomyta Doumerc). 


Comp. Doumero, Mém. swr le Psalydomyia fucicola, diptère vivant sur 
les bords de la mer, Ann. de la Soc. Entom. 11. 1833, pp. 89—93. The 
male has at the abdomen a forceps almost like that of the Zorficule, but 
with obtuse and hairy points. 


Ulidia Mere, Mosillus LArr. 
Gymnopoda Macq, Lipara Mere., Pimia Mero. 
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Pachycerina Macq, Lonchea Far, Meie., Teremyia Macq, 
Pterodontia Gray. 


Celyphus Darm. Antenne of the length of the head. Scutel- 
lum convex, entirely covering the abdomen. 


Notiphila Far, Mric. 


Ochthera Latr., Dryxo RoriN., Dicheta Mrio., Hydrellia Rosin., 
Discocerina Macq, Zrimerina Macq, Discomyza Mere, Cenia 
RoBin. 


Piophila Far, Meire. 


Frichomyza Macq, Ephydra Far, Mere., Anisophyysa Macq, 
Ochthiplila Far, Campicheta Macq, Gitona Mere, Drosophila 
Farr., Stegana Mere, Diastata Mere, Leptopezina Macq., Opomyza 
Far, Mere, (Geomyza Faun.) Graphomgyzina Macq. 


Spheerocera LATR., Borborus Meric. 


Ceroptera Maog., Crumomyia Macq, Heteroptera Macq., Limosina 
Macg., Apterina Macg., (wings none). 
Sp. Borborus pedestris Mrre. Ewrop. zweifl. Ins. vr. PL. 62, fig. er, two lines 


long, brilliant black, wingless; this curious insect was discovered by 
V. WINTHEM near Hamburg. 


Oscinis LATR., FABR., Ohlorops Meire. 


Diasema Maog., Aulacigaster Macq, Leptomyza Macq., Leucopis 
Mere, Milichta Mere, Gymnopa Farm, Mere, Siphonella Macq, 
Homalura Mere, Cnemacantha Mria., Meteroneura Far, Mero., 
Therina Merie., Meromyza Mere, OChlorops Mere, Macq, Oscinis 
Larr, Maog., Leiomyza Macq. Agromyza Farm, Mere, Phyllomyza 
Farr., Asteia Mere, Llachiptera Macq, Myrmemorpha Durour. 


2) Squame of poisers small or moderate. Head sub-globose, 
with eyes in males (sometimes in both sexes) approximate. (Abdo- 
men quadriannulate). Seta of antennee inarticulate, often plumose 
(Anthomyidee). 


Canosia Mera. Eyes distant, especially in females. Abdomen 
of male clavate at apex. Wings incumbent. 
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Anthomyia Mera. Eyes in each sex, or in males, approximate, 
in last more frequently contiguous. Wings divaricate or incum- 
bent. 

Sp. Anthomyia pluwialis, Musea pluvialis L., GuÉrIN Iconogr. Ins. PL ro2, 

figs. 9, &e. A very numerous genus. 

Sub-genera: Aricia RopiN., Spilogaster Macq, Hydrophoria 
Roein., Hylemyia Rorrn., Chortophila Macq, Atomogaster Macq, 
Eriphia Mrre. (with eyes contiguous in male). 

Drymeia Mera. Lips of proboscis elongate, inflexed, forming a 
terminal hamate capitulum. 

Sp. Drymeia obscura, Musca hamata Parr, Mere. Europ. Zweifl. Ins. v. 

Tab. 44, figs. To—13. 
** Poisers obtect. 


Lispe Mere. Wings ineumbent. Abdomen quadriannulate, 
oval. Palps dilated at apex, cochleariform. (Habitus of Antho- 
myia. Seta of antenne plumose. Eyes distant). 

b) Wings with a transverse apical nervure, closing the first 
posterior cellule completely or for the most part. Poisers covered 
with large squamze. Seta of antenne with two joints or three 
(Creoplilae LArr.) 

Abdomen mostly quadriannulate. Wings often divaricate. 


1) Seta of antenne plumose. 


1dia Mere, Wrepem. Head produced beneath into a rostrum 
‚ above the proboscis. 
Achias Fanr. Head transverse, produced on both sides into a 
‚ thiek oeuliferous peduncle. Antenne short, inserted in the frons. 
Sp. Achias oculatus Far, Syst. antliator. p. 247, GUÉRIN, Magas. de Zool. 1. 
1831, Ins. Pl. 7, Cuvier R. And. éd. ill, Ins. Pl. 178, fig. 3, Java, and 
some other smaller species, on which comp. C. R. G. WIEDEMANN, Achias, 
Dipterorum genus ülustratum novisque specicbus auctum, cum Tab. 2 
lithogr. Kiliee Holsatorum, 1830, 8vo. This genus is distinguished from 
Diopsis by many characters, by the position of the antenne, and by the 
habitus. 
Musca nob. (Spec. of genus Musca L.) Head globose, not 
produced either anteriorly or transversely. 


a) Feet moderate. Seta of antennae plumose to the apex. 


Sub-genera; Curtoneura Macy, Mesembrina Meio., Pollenia 
Macq. (Pollenia Rorrn. and Nitellia Roers.), Musca Macq, Calli- 
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phora Macq, (Calliphora Rogin., Mufetia and Melinda RoeiN.), 
Lucilia Macq, (Lucilia Rogin., Phormia and Pyrellia RoBIN.), 
Ochromyia Macq. 


b) Feet moderate. Seta of antenne naked at the aper. 


Sub-genera : Onesia ROBIN, Cynomyia ROBIN, Agria ROBIN, 
Macq. (Agria, Gesneria, Clyto Rorrs.), Sarcophaga Mere, Plyrisso- 
podia Macq. 


c) Feet elongate. 


Sub-genera : Dewvia Merie., Prosena SAINT-FARGEAU and SERV, 
Dinera RoBrin., Scotiptera Macq., Rutilia Roprs. 


To the division a) the common house-fly Musca domestica L., belongs, 
SCHELLEN. Tab. 1, J. C. Kerver Geschichte der germeinem Stuben-fliege, 
mit 4 Kupfertafeln. Nürnberg, 1764, 4to. The larve live especially in 
horse-dung, and these insects are only found in the neighbourhood of human 
habitations. In a month’s time one generation succeeds another, for the 
larva is full grown in fourteen days ; the fly also after fourteen days comes 
from the pupa, and the egg has only to lie a single day before the young 
maggot creeps out. Hence it is that they multiply so astonishingly, and that 
in warm summers, especially at the beginning of autumn, they may prove 
so numerous. In the open country and on the roads various species of fly 
are met with of the same size, which are usually confounded with them, as 
Musca corvina FABR., PANZER Deutschl. Ins., Heft 6o, Tab. 13, Musca 
nigripes male, Heft ros, Tab. 13, Musca ludifica fem. Also the unspotted, 
gold-green glistering Musca cesar Li, the blue flesh-fly Musca vomitoria, 
L., (Calliphora fulwibarbis RoBin.), Rors. Jns. 11. Mus. et Oulic. Tabs. rx, 
X., PANzER Deutschl. Ins. Heft x. Tab. 19, which has a shining blue 
abdomen with black stripes, the head black with red-brown palps. This 
fly has a fine sense of smell, and readily penetrates into houses in summer 
to lay its eggs on meat in kitchens and larders. The same applies to those 
belonging to the 

Division b) Musea carnaria L., (Sarcophaga carnaria Mere.,) RÉAuM. 
Ins. rv. Tab. 28, figs. 2, 8, De GEER Jus. vi. Tab. 3, figs. 5—18, Cuv. 
R. Ani. éd. ill., Ins. Pl. 178, fig. 2 ; still larger than the former, abdomen 
grey with black spots; black antenne and palps. It has been estimated. 
that the progeny of a single female of this species may in one summer 
amount to more than 500 millions of flies *, 


2) Seta gf antennae downy or naked Mera. (Species of Thereva 
Farm.) Re 





5 n 8 


& 5 * 
1 Mricen Syst. Besch. der Eur. Zweiflug. Ins. v. s. 21, ““ Hätte die Natur also 
Keine mächtigwirkenden Gegenanstalten zur Vertilgung getroffen....so würde dieses 


Herr den Menschen wohl wenig Fleisch übrig lassen, und die Fastentage würden stets an 
der Tagesordnung sein!” 
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Phasia Latrr. Antenne short, the third joint a little longer 
than the second. Abdomen depressed, downy, quinqueannulate. 
Wings divaricate, broad, often coloured, thickish. 


Fig. Scuervens. Tab. mm. fig. 2; Guér. Zeonogr. Ins. PL. ro2, fig. 4. 
Sub-genera: Hyalomyia, Alophora, Elomyia Roes. 


Frichopoda Larr. 


Äysta Mria. Antenne short, two last joints sub-equal. Abdo- 
men convex, oval with five rings or six, pubescent or sub-nude. 
Wings lanceolate, divaricate. 


Gymnosoma Mere. Antenne moderate, with two last joints 
‚sub-equal. Abdomen quadriannulate, globose, sub-nude. 


Sub-genera : Cistogaster Larr., Strongygaster Macq. 


Ocyptera LATR. Antenne moderate, with third joint longer 
than second, linear, compressed. Abdomen elongate, subsetose, 
‚ quadriannulate. 


Phania Mere. Antenne moderate, third joint elongate, linear, 
compressed. Abdomen oval, subsetose, quadriannulate, inflexed 
towards the extremity. 


Lophosia Mere. Antenne moderate, third joint the largest, 
compressed, obtrigonal. Abdomen cylindrical, quadriannulate, 
subsetose. 


Ourtocera Macq. 


Tachina Meie., BEehinomyia Dumer. Antenne moderate or 
short, with second joint often long, sometimes exceeding the third ; 
triarticulate seta at the base of the third joint. Abdomen conical 
or oval, quadriannulate, setose. 


A numerous genus, which beyond any other gives us an idea of the 
inexhaustible riches of nature in the forms and modifications of animal 
organisation. MRIGEN counts more than three hundred species which are 
found in Europe, and of the foreign species, yet known so fragmentarily, 
still more than a hundred have been described. In some, as for instance in 
Tachina grossa, the second joint of the antenne is much larger than the 
last (see De Grer Jus. vr. Pl. 1. fig. 2); to such species LATREILLE 
applies exclusively the name of Zchinomyia, to which accordingly Tachina 
larvarum does not belong, and which only answers to a small part of the 
Tachine of MeIGen. 
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The larve of these flies live parasitically in other insects, many species in 
caterpillars, and, with the ichneumons, are the most serviceable in pre- 
serving a balance in the economy of nature, by restraining the excessive 
multiplication of noxious insects. Many are viviparous. Comp. C. Tr. 
Von SreBoup, Veber die weibliche Geschlechtsorgane der Tachinen, WIEG- 
MANNS Archiv f. Naturgesch. 1838, s. 191—2or. Some larve leave the 
insect in which they live before changing into pupee. 


Sp. Tachina fera, Musca fera L., Panzer Deutschl. Ins. Heft zo, Tab. 18, &c. 


Sub-genera : Mehinomyia Dumír, Larr, Macq, Micropalpus 
Macq, Phryptocera Macq, Triva Mero, Nemorwa RoBIN., Macg,, 
Senometopia Macq, Zwrigaster Macq, Masicera Macq, Metopia 
(Mia. previously) Macq, Zydella Rosin, Maco, Tachina Macq. 
Chuysosoma MacQ., Clysia Rois, Myobia RoriN., Macq, (Hebia, 
Melia, Myobia Rorrs.), Zophomyia Macq. Cassidemyia Maca, 


Sericocera RoBiN., Macq, Philocera Rois. Melanophora (Mere. 


previously) Macq. 


Gonia Merie. Antenne with third joint elongate, surpassing the 
two preceding taken together. Seta of antenne triarticulate, geni- 
culate. 


Miltogramma Mere. Antenne with third joint elongate, sur- 
passing the two preceding taken together. Seta of antenne biarti- 
culate, straight. Abdomen oval or conical, in some not setose, 


downy. 


To this genus the observations of C. Tr. VoN SrRBOLD refer (Observ. 
qued. entomologice de Owybelo uniglume atque Miltogramma conica. 
Erlange, 1841, 4to); the female of Oxybelus uvniglumis, a species of 
hymenopterum, digs for each of her eggs a hole in sandy ground, and 
deposits near it some flies, her booty. Im this work she is watched and 
followed by Miltogramma conica, which lurks near the entrance of the hole 
for an opportunity to slip in with her as she enters, and to fix some young 







larvee on the booty, which afterwards penetrate from it into the larva of — 
Oxybelus; the reason why the Oxybelus does not drag this Miltogramma — 


itself into the hole as food for the larva of her egg, is readily explained by 
this dipterum being viviparous, for then she would have drawn in the 
Trojan horse; and hence these Tachinarie are avoided. LEPELETIER DE 
SAINT-FARGRAU has made similar observations as well on Oxybelus as on 


Cerceris; Hist. Nat. des Hymen. 1841, II. pp. 567, 568,-573 


B.) Conopsarie. Proboscis exsert, in most filiform, in some 


cylindrical or conical. 


* Wings imperfect, very short, unfit for flying. 


Carnus NiTzSCH. 
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Sp. Carnus hemapterus Nirzscn, GERMAR Magaz. der Entomol. 11. pp. 305— 
307, B. F. GERMAR Faun. Insector. Europ. Fasc. 1x. Tab. 24, 25. An 
animalcule about the size of a flea; it lives parasitically on Sturnus vulgaris. 
Abdomen is broader in the female, and terminated by an exsert style. 


tt Wings adapted for flying. 


Stomoxys GEOFFR., FABR. Antenne shorter than head, tri- 
articulate, with third joint longer than rest, compressed, with 
dorsal seta. Proboscis exsert, geniculate. Abdomen oval, quadri- 
annulate. Wings divaricate. 


Bucentes LATR., Siphona Merrie. Seta of antenne triarticulate, 
naked or downy at the apex. Proboscis geniculate at the base and 
the middle. 

The larvee of this genus live, like those of the Tachince, parasitically, in 
caterpillars; Dr GEER ns. vr. pp. 39, 39; Mouche coudtée, Pl. 2, figs. 
I9—23. 


Stomoxiys Mrre., Larr. Seta of antenne biarticulate, naked or 

plumose. Proboscis horizontal, geniculate at the base alone. 

Sp. Stomoxys calcitrans, Conops calcitrans L., GrorrRrOY Ins. Paris, 11. Tab. 
XVIII fig. 2, SCHELLENBERG, Pl. 17, fig. 1, GUÉRIN Zconogr. Ins., Pl. ror, 
fig. 8; grey, with abdomen spotted black. This fly fixes itself on the legs 
of cattle, and in rainy weather, especially at the end of summer, enters our 


houses and attacks our legs ; the uninitiated fancy that the house-flies are 
then pricking, and so confound this species with Musca domestica. 


Myopa FaBr. Antenne shorter than head, with second joint 
longer, or second and third sub-equal, the third ovate or globose, 
stylate at the back. Proboscis exsert, geniculate. Abdomen 
elongate, inflected downwards. Wings parallel, ineumbent. Ocelli 
three. 


Zodion Larr. Proboscis geniculate at the base alone. 
Myopa Larr. Proboscis geniculate at the base and the middle. 


Add sub-genera : Stachynia Macq. (Dalmannia Roers.), Stylo- 
gaster Macq. 


Conops L., (exclusive of species). Antenne porrect, of length 
of head, with first joint eylindrical, second and third forming a 
fusiform club. Style of antenne apical, biarticulate. Proboscis 
exsert, geniculate at the base. Abdomen elongate, sexannulate, 
inflected, Wings parallel, ineumbent. Oecelli none. 


enn. 


ES 
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Sp. Conops flavipes L., Dumér. Consid. gén. s. l. Ins. Pl. 46, fig. ie PANZE 
Deutschl. Ins., Heft 73, Tabs. 21, 22, &c. 


Phalanx IL. Proboscis distinct, bilabiate at apex. Four 
setee of haustellum, an upper (labrum) fornicate, emarginäte at the 
extremity, two lateral (maxille) linear, supplied with a palp 
incrassated towards the extremity. Syrphide. 

These diptera, which for the most part were placed by LiNNzus 
in his genus Musca, form the genus Syrphus FABR., and numerous 
small genera of more modern writers. 


A. Antenne of the length of the head, or longer than the head. 
+ Antennse with apical style. — 


Ceria FABR. Antenne inserted on a common frontal pedicle. 
Abdomen cylindrical. 


Callicera Mere, LATR. Antenne inserted on a common 
tubercle. Abdomen conical. 


tt Antenne with dorsal seta. 


Psarus LATR., FABR., Merrie. Antenne inserted on a common 
frontal pedicle. 


Chrysotorum Merie., LATR. Antenne inserted on a conical 
frontal tubercle. Scutellum unarmed. Wings divaricate. 


Sp. Chrysotorum arcuatum, Musea arcuata L., GUÉRIN Zeonogr., Ins. Pl. 99, 
figs. 6, &c. 


Ceratophya W iepen. 


Microdon Meia., Aphritis LATR. Antenne inserted on a small 
frontal tubercle, little distinct, with first joint elongate, cylindrical. 
Scutellum bidentate. 

Sp. Microd. apiformis, Musca apiformis Dr GEER, GUÉRIN Zconogr. Ins. 
PL. roo, fig. 1; Mier. mutabilis, Musca mutabilis auctor. (in part); the 
larva of this species is, according to the investigations of SCHLOTHAUSER, the 


jn same animal which VoN SPix and Von HeIJDEN have described as a slug, 
under the name of Scutelligera and Parmula, OKEN's Isis, 1840, 8. 922, 923. — 


Paragus LATR., Mera. Antenne inserted on the frons, approxie 
mate, of the length of the head. Abdomen elongato-quadrate, 
depressed. Wings parallel, incumbent. _ 


ES 


Sp. Paragus bicolor, Syrphus bicolor FABR., GUÉRIN, Zconogr. Ins. Pl. 99, 
figs. 5, &c. 
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B. Antenne shorter than head. 
+ _Proboscis moderate. 


\ a) Wings congruous, parallel, incumbent. 


_____Milesia Larr., Fanr. Antenne with naked dorsal seta. Nasal 
tubercle none. Abdomen mostly elongate, narrow. 


Î Eumerus nob. (Bwmerus Meio., Aylota ejusd., Ascia ejusd., 
Sphegina eyusd., Merodon ejusd.) Hinder thighs incrassated, spinose 
beneath. 


Sp. Milesia (Xylota Mria.) pipiens, Musca pipiens L., PANZER Deutschl. Ins. 
Heft 32, No. 29, SCHELLENBERG, Tab. X. figs. 3, &c. 
Milesia Mere. (Pipiza, Psilota ejusd.) Feet simple; posterior 
thighs little or not at all thicker than anterior. 


TPriglyphus Loew. (OreN's Zsis, 1840, p. 565.) 


Syrphus LATR. Antenne with dorsal seta naked or downy. 
__Nasal tubercle. 


* With abdomen elongate, attenuate anteriorly, clubbed at the apex. 
Sub-genus: Baccha Mere. 


** With abdomen oval, depressed. 
Sub-genera : Chrysogaster Mere, and Syrphus ejusd. 


Sp. Syrphus pyrastri, Musca pyrastri L., DuMÉRIL Cons, gén. 8. U. Ins. PL. zo, 
fig. ro ; Syrph. ribesii, Musca ribesii L., Cuv. R. And. Ed. ül., Ins. Pl. 174, 
figs. 6, &c. 

This pretty family of flies, mostly adorned with yellow transverse bands, 
often continue hovering in the air in the same place, moving their wings 
with very rapid vibrations, and producing a peculiar hum in a high 
note, Their larve, conical and pointed forwards, feed on plant-lice. See 


Goeperpt Metamorphosis naturalis, Medioburgi, 12mo, 1. Pp. 99, Observ. 47, 
_ RÁÉAuMur Zns. nr. Pl. 30, &c. 


Note —Sub-genus Platycheirus SAINT-FARG. and Serv, with anterior tarsi 
dilated in the male. Comp. Stacer in KRrover’s Naturhist. Tidsskr. mv. 
1843, p. 321. 


Sericomyia Mera. Antenne with plumed dorsal seta. Nasal 
tubercle. 


b) Wings congruous, divaricate or deflected. 


Helophilus Mera. (with the addition of several species of genus 
Bristalis ejusd. and Mallota ejusd.) Antenne with dorsal seta 
naked or downy. Abdomen oval or conical. 
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Sp. Helophilus tenax, Musca tenax L., PANzBR Deutschl. Ins, Heft 14, Nos. 


23, 24, SCHELLENBERG, Tab. g, fig. 1 ; common with us towards autumn, 
and often mistaken by the ee for bees or wasps. The larva leaves 


its hiding place in August and September, to undergo its metamorphosis i in 


chinks of walls. The body of the larva of this and of other species ends 
with a long tail ; hence the French name Vers à queue de rat; they live in 
cavities of stems of trees in which water is collected, in cesspools and 
necessaries, and breathe by this tail. See Gorparpr Metam. Nat. 1. Observ. 
2, p. 20, Tab. Ir, ; SWAMMERDAM Bijb. d. Natuur. pp. 644—646, Tab. 38, 
fig. 9; RÉAUMUR Baù Iv. Pl. 20, &e. 


Volucella GrorrR. Syrphus FABR. Antenne with dorsal seta 


plumed, mostly long. Abdomen oval or conical, thick, hirsute, 


Sp. Volucella intricaria, Syrphus intricarius (and Syrph. bombyliformds 


Fagr.), Musca intricaria L., PANzER Deutschl. Ins., Heft 59, Nos. rr, 
12, &c. 


The larva of one species, of which the metamorphosis is known, lives in 
the nests of Bombus, and feeds on its larvee ; this is Volucella, zonaria, 
Syrphus inanis FABR., RÁÉAUMUR Insect. HI. pp. 482485, Pl. 33, figs. 
15—19g. The body of this larva is pointed before, broad behind, with six 
rays disposed in a semicircle. They are also found in wasps’ nests. 


Pelicocera HorFMANNsEGG, Merrie. Antenne with short dorsal 
seta, incrassate, triarticulate. 
c) Wings more than twice the length of the abdomen (incum- 


bent, parallel). 


Brachyopa HOFFMANNSEGG, Mere. 


tt Proboscis elongate (of the length of head and thorax). Head 


porrect beneath into a conical beak. 


Rhingia Soor, Fapr. Wings incumbent, parallel. 


Sp. Rhingia rostrata, Conops rostrata L., PANZER Deutschl. Ins., Heft 87, 
No. 22, DuMÉR. Cons. gén. s. !. Ins. PL. 47, fig. 7. 


Family XI. Zanystomata. Antennee mostly with three joints, 
the last setigerous. Proboscis exsert, containing an haustellum 
composed of four or six setee. 

Longbeaks. The larve resemble oblong worms, and have no 
feet ; they have ordinarily a horny and hard, others a soft head, 
but lukt is constantly provided with hooklets or retractile append- 
ages, of which they make use in gnawing or sucking their food. 


The most live underground. They moult before changing into 
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pupe; the pupe are naked, and shew many parts of the perfect 
insect. LATREILLE, Cuv. B. Amd. sec. éd. v. p. 455. 


A. Setee of haustellum four. 
Phalanx 1. Proboscis shorter, terminated by two large labia. 


Scenopinus LATr. Antenne triarticulate, with third joint 
elongate, sub-cylindrical, truncate, no seta. Wings incumbent, 
parallel. 

Sp. Scenopinus fenestralis, GuÉriN Zconogr. Ins. Pl. 96, figs. 8, &c. 
A genus of umeertain place. The larva of Scenopinus senilis which 
Boveré described, linear, supplied with few hairs, acuminate at both ends 
like the larva of Thereva, and the naked nymph (not a coarctate pupa), 


sufficiently prove the genus to differ from the division of the Muscz. 
Naturg. der Ins. 1834, Tab. rv. figs. 21, 23. 


Pipunculus Latrr. Antenne triarticulate, the first joint the 
least, the third ovate, compressed, with erect seta at the base. 
Head globose. Wings large, incumbent, parallel. 


Platypeza Mera. Antenne triarticulate, with third joint ovate, 
compressed, and a terminal seta. Head globose, with eyes in male 
contiguous. Wings large, parallel, incumbent. Hind feet thicker. 

The larve live in Agarici. See the larva and pupa of Plat. holosericea 


figured by LÉoN Durour, Ann. des Sc. nat. ze Série, xm. Pl. mi. figs. 
24—26. 


Callomyia Mere. 


Dolichopus LATR. Antenne with third joint triangular or ovate, 
and furnished with seta. Abdomen compressed, in males incurved 
at the apex. Wings incumbent, parallel. Feet long, slender. 


Sp. Dolichopus nobilitatus, &c. 


Sub-genera: Ammobates STANNIUS, Sybistroma Mere, Rhaphium 
Mere, Porphyrops Mere, Medeterus Frscn. 


Comp. H. SraNNtus Die Europäischen Arten der zweiflügler Gattung Dolicho- 


pus, OKEN's Zsis, 1831, s. 28—68, s. 122—144, S. 248—271 ; STAGER 
Danske Dolichopoder, KroYer’s Tidsskr. Iv. 1843, Pp. 1—44. 


Sub-genus: Ortochile Larr. Proboscis exsert, perpendicular, 
with palps acute, ineumbent. 


Clinocera Mera. Antenne porrect, triarticulate, with terminal 
ineurved seta. Wings incumbent, parallel. Tarsi with three 
pulvilli. 
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Comp. Mrieen, System. Beschr. der eur. zweifl. Ins. 11. p. 113, Tab. 16, figs. 
1—4. 


Leptis Fapr. Antenne porrect, with third joint setiferous, 
Palps exsert. Wings divaricate. Tarsi furnished with three pul-_— 
villi. Abdomen conical, elongate. 


Sp. Zeptis scolopacea, Musca scolopacca L., SoneuueNs. Tab. 3r, Fig. 1, 
Dumér. Cons. gén, s. 1. Ins. PL 48, figs. 1, &c. The larva (Bovorú 1. 1, 
P- 44, Tab. rv. fig. 1) lives under ground, and is long and conical. That 
of another species from France and the South of Europe, Leptis vermileo, 
Musca vermileo L., SCHELLENB., 1. 1 fig. 2, digs, like the larva of the Lion- 
ant, funnel- a pits in the dad to catch the insects that fall in. See 
RÉAumur Mém. de V Acad. royale des Sc. de Pari 18; 1753, fig: 402, Pl ru 
Dr Greer Ins. vr. pp. 168—183, PL. x ; ROMAND Ann. de la Soc. Fiona 
IL. 1833, pp. 499, 499, PL 18 c. 


Sub-genera; Atherin Mere, Psiolina Srae., Zerreest. 


Thereva Latr., Merc. (Bibio Farm.) Palps sheltered in the 
cavity of the rooks Antenne porrect, of the length of the head, 
with third joint subulate or oblongo-conical, with a small bias 
late terminal style. Wings ee. held econical, tomentose. 


Sp. Thereva plebeia L., Dumér. Consid. gén. s. 1. Ins. Pl. 48, fig. 2; Ther. 
anilis, Musca anilis L., PANzeRr Deutschl. Ins. Heft 5, Nos. 2 3, &c. 


Philoeephala Zerrensrt. 


Mydas Fapr. (Midas Wriepem.) Antenne longer than head, | 
quinguearticulate, clavate. Wings incumbent. (Ocellus single, at 
least in some, frontal, transverse, situated between two exsert_ 
ruge.) 

Sp. Midas flata Far, Dumér. Cons. gén. s. 1. Ins. Pl. 48, fig. 8; Midas 
giganteus WirpeEM., Cuv. R. Ani. éd. ill. Ins. PI. 172, fig. 2, both from 


South America. The species, with the exception of a few from Portugal, 
are all exotic and very large. 


Comp. WIEDEMANN, Nov. Act. Acad. Ces. Leop. Carol. xv. 2, pp. Ig— 
56, Tab. mr —1v, 1831, Wesrwoop Arcana entomologica, 1. I841, p. 49, 
PL 13, 14. Respecting the place of this genus in the natural arrangement 
there are different opinions. According to the observations of HARRIS, 
the larva and pupa agree with those of 4 silus. 


Note Genus Cephalocera LatRr., related to Mydas, differs from 
the other genera of the family by a long, porrect, slender proboscis, 
yet it ought not to be severed from Mydas. 
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Phalanx IL. Proboscis exsert, tubulose. Labia at the end of 


& 
the proboscis, sometimes scarcely discernible. 


_t Wings incumbent. 


Asilus L. Proboscis straight, porreet. Antennee porrect, approxi- 
mate, triarticulate, with third joint elongate. Body elongate. 
Head transverse, above much broader than long, anteriorly barbate, 
posteriorly separate from the thorax by stricture, 


a) Tarsi without pulvilli. 


Gonypes Larr, Leptogaster Mere. Abdomen elongate, narrow. 
Posterior feet elongate, with clavate tibize. Antenne with biarti- 


eulate pilose style at the point. 
Sp. Gonypes cylindricus, Asilus tipuloïdes FABR., SCHELLENB. Tab. XXX. 
iT 
6) Tarsi with two pulvilli, 


*) With apical seta of antenne distinct. 
Ommatius Irxac., WiepeM. Seta of antenne plumose. 
Asilus Meire. Seta of antenne naked, biarticulate, sometimes 


clavate. 


Sp. Asilus crabroniformis L., ScreLLENB. Tab. XXIX, figs. 1, 2, Dumúr, 
Cons. gén. s. l. Ins. Pl. 46, figs. ro, &c. f 


Add sub-genus : Mallophora Macq. 


*%) With style of antenne conical, short. 


Dasypogon Mere. 
**) With style of antenne short, obtuse, biarticulate,. Antenne 
larger than head. 
Sub-genera : Ceraturgus WiepeM., Dioctria Mere. 


EE) Without apical style of antenne, 


Laphria Mric. 
Add sub-genera : Rhopalogaster, Xiphocera and Megapoda Macq. 


Hybos Mera. (Oeydromia HorFMANNsEGG, Mere.) Antenne 
porrect, triarticulate, with the two inferior joints small, often con- 
joined, scarcely distinct. Proboscis horizontal, short. Head small, 
globose. Thorax oval, gibbous. Wings large, longer than the 
eylindrical abdomen. 
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Leptopeza Macg. (spec. of Oeydromia Mere.) 


On the synonomy of certain species comp. ST&GER in KROYER'S Tids- — 
skrift, IV. pp. 93—102. | 


Wdalea Mere. 


Hmpis L. Proboscis exsert, perpendicular, or inflected under 
the body. Last joint of antenne terminated by a seta or style. 
Head small, globose. 

a) With antennee biarticulate (the two inferior being confluent). 
Tachydromia Mero. (Sieus Larr.). Anterior thighs incrassate. 


Add sub-genera : Memerodromia HorrmaAnsrag, Drapetis Mr- 
GERLE, Platypalpus Macq. (spec. of Tachydromia Mere), Xiphi- 
dicera MacQ., Ardoptera and Elaphropeza Macq. (sp. of Hemero- 
dromia). 


Cyrtoma Mera. Is this its place ? 
b) With antenne triarticulate. 
_Empis Mere. (Empis, Pachymerina MacQ.), Rhamphomgyia Mero, 


Hilaria Mie, Brachystoma Mere, Gloma Mere, Microphorus 
Macg. (P'richina Mere.) 


Sp. Empis tessellata FABR., Empis opaca FABR., &c. 
tf Wings divaricate. 

Cyrtus LaTR. Proboscis inflected under the body. Antenne 
approximate. Poisers small, covered by large squame. Head 
small, elobose. Thorax’ gibbous. Abdomen inflated, vesiculose. 
Tarsi with three pulvilli. 

a) Proboscis short (sometimes not discernible in the dried insect). 


*) With antenne biarticulate, no style. 


Pterodontia GRAY. 


**) With antenne biarticulate, and terminal style. 


Henops Irrrc., Farr., Ogcodes (Oncodes) LATR., (Henops Mei, 
Acrocera Mera.) 
Comp. ERICHSON Archiv f. Naturgesch. 1846, p. 288. 


Sp. Menops gibbosous, Musca gibbosa, L., GUÉRIN Zeonogr., Ins. Pl. 94, 
fig. 10. 
XX) With antenne triarticulate, no style. 


Astomella Durour, Larr., Ocnea Errons., Pialea Errcus. 
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Sp. Astomella curviventris Dur., Astom. marginata LATR., LÉON Durour, 
Ann. des Sc. nat. XXX. 1833, pp. 210. 211, Pl. 17 A, fig. 1, antenna. 
Habitat Spain. 


b) Proboscis elongate. 


*) With antenne biarticulate ; long terminal seta. 


Cyrtus Larr., Mero, Acrocera Merig., Larr., Psilodera GRIFF., 
Thyllis Errons., Philopota W1epeM. 
Sp. Oyrtus gibbus Mere, Cyrtus acephalus LaTR., DuméR. Consid. gén. s. l. 
Ins., PL 48, fig. 7, ViLLERS Entom. Linn, Tab. Xx. fig. 21. 
**) With antenne triarticulate, longer than the head, no style. 


Panops Lam, Larr., Lasia WIEDEM. 


Sp. Panops Baudini LAMARCE, Ann. du Mus. ur. 1804, pp. 263—265, 
Pl. xx. fig. 3, habit. in New Holland ; Panops ocelliger WIEDEM., GUÉRIN 
Tconogr., Ins. PL. 94, fig. 9. 

Comp. on these genera of Diptera ERICHSON Entomographia, 1840, 
pp- 135, &c. 


Bombylius L. Antenne porrect, approximate. Proboscis por- 
rect, slender, mostly elongate. Palps uniarticulate. Squama of 
poisers small, not covering the poisers. Trunk gibbous. Feet 
slender, elongate. 


a) Abdomen elongate, narrow. 


Phthiria Mere, WiepeMANN (Phthiria and Megapalpus Macq), 
Geron HorFMANNSEGG, Systropus WIEDEM., Amvictus WieDeM., Ápa- 
tomyza Wiepem., Thlipsomyza Wiepem., Cyllenda larr., Mero. 
Toxophora Wiepem., Xestomyza WIEDEM. 

Comp. Systropi generis Dipterorum Monographia, auctore J.O. West- 


woop, GUÉRIN Magas. de Zool. 1842; Systr. eumenoïdes WESTW., 1. L 
PI. go. 


Toxophora Carcelit GuÉriN, Magas. de Zool. 1. 1831, Ins. PI. 16. 
b) Abdomen short. Body hirsute. 
Ploas Latr., Meric. Proboscis of the length of the head. First 


joint of antenne longer than the rest, very thick. 


Usia Larr, Mere, Bombylius Mere, Larr. Proboscis longer 
than the head (sometimes of the length of the body). Third joint 
of antenne longer than the rest. 


Comp. J. C. MrkKAN Monogropkia Bombyliorum Bohemiee, iconib. illustr. 
Prage, 1796, 8vo. 
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Sp: Bombylius medius L., Bombyl. discolor, Mik., Monogr. Tab. 1. fig. r; 
Bombyl. tricolor Gur. Zeonogr. Ins. PL 95, fig. 4, from Bengal. 


In the proper genus Bombylius the body is woolly ; they hover over 


flowers, whilst they suck them, like humming bees (Bombt). According to 
Macrrar the larvee live upon larve of these bees; the pupe are found 
under ground. Wesrwoop, Introduction, mi. p. 542. 


Nemestrina LATR. Antenne porrect, remote, triarticulate, with 
style elongate, setiform, terminal. Proboscis very long, at rest 


inflected under the body. Thorax not gibbous. Tarsi with three 


pulvilli. 


Sp. Nemestrina longirostris Wirepem., Aussereurop. zweifl. Ins. Tab. mr. fig. 5, 
GUÉRIN Zeonogr., Ins. Pl. 95, fig. 7; from the Cape of Good Hope. In 
this species, and in most of the remaining, the point of the wing is di- 
vided into many cells (retiform); this is not the case in some others, 
which make up the genus Fallenia Mere. 


Anthrax Scorour, FaBr. Antenne small, triarticulate, fur- 
nished with terminal style, mostly remote. Proboscis mostly short, 
sometimes reftracted. 


«) Tarsi with three pulvilli. 


Hirmoneura Wiepem., Mere. Proboscis retracted. Anterior 
ocellus remote. 
b) Tarsì with two pulvilli, often little distinct. 
*) Proboscis longer than head. 
Genera: Mulio Larr., Corsomyza Wiepem., Enica Macq. 


*#) Proboscis short, concealed or subexsert. 


Genera: ZLomatia Mere. (previously Stygia ejusd.), Tomomyza 
Wriepem. with antenne approximate. 


Anthrax Mere, with antennee remote. 


Sp. Anthrae morio, Musca morio L.; Anthr. semiatra HOFFMANNSEGG, 
Dumér. Cons. gén. 8.l. Ins. PL 48, fig. 4; Cuv. R. Ans. éd. dll, Ins. PL. 
168, fig. 2. Most of the species are exotic. SCHAFFER figures the larva 
and pupa of a species of dipterum that lives as a parasite in the nest of the 
mason-bee (Megachile). Die Maurerbiene, Regensburg, 1764, 4to. Tab. v. 
figs. 11, 12. Wesrwoop quotes these figures under Anthrax. 


B. Setee of Haustellum six (in females). 
Phalanx III. (Zabant LArr.) 


Tabanus Tu. Antenne porrect, triarticulate, with last jomnt 
divided into several rings, without terminal seta or style. Wings 
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livaricate in by far the most, in some parallel, deflected. Eyes 
very large, contiguous in males. Tarsi with three pulvilli. 

«) Proboscis of the length of the head or shorter than the head, bila- 
biate at apex. 


®) Antenne longer than head. 


Sub-genera: Hexatoma Meie., Hematopata Mere. Wings de- 

flected, parallel. Oecelli none. 

Sp. Hematopota pluvialis, Tabanus pluvialis L., PANZER, Deutschl. Ins. 
Heft 13, no. 23; four lines long, blackish, thorax with white stripes, 
wings clouded grey ; the female pricks sharply, especially in warm rainy 
weather ; very common all over Europe. 

Sub-genera: Chrysops Mere, Silvius Mrie. Wings divaricate. 

Oecelli three. 

Sp. Chrysops ceecutiens, Taban. cacutiens L., Dumár. Cons. gén. s.l. Ins. PL 

47, fig. 8. 


1 Antenne of length of head, (ocelli none, wings divaricate). 


Sub-genus: Pabanus Mere. 

Sp. Tabanus bovinus L., PANzeR, Deutschl. Ins. Heft 2, no. 20; Cuv. R. 
Ani. éd. il, Ins. Pl. 171, fig. 2, &c. This species has naked eyes; in 
other species the eyes are haired. Comp. ZELLER in OKEN'S Jsis, 1842, s. 
812—823. The larve live under ground: the pupa state lasts in Tabanus 
bovinus about four weeks. DE GEER Jus. VI. pp. 214—219, PL. r2, 
figs. 6, 7. 


b) Proboscis elongate (of length of head and thorax), acuminate. (Ocelli 
mostly three, in some none.) 


Sub-genera: Pangonia Larr, Mera. (previously Z'anyglossa 
Mere), Rhinomyza WIiepen. 


Family XII. Motacantha s. Odontomyiidee. Antenne with 
several joints, four or more being terminal, very often joined to 
form an annulate body cylindrical or conical. Sete of haustellum 
four. Palps small, clavate. 'Tarsi with three pulvilli. Scutellum 
in many armed with spines or teeth, whence the family name. 


Thorn-backs, armed flies. RÉAuMur gave to some species of this 
family the name of mouches armés, which Grorrroy (Hist. des In- 
sectes qui se trouvent aur environs de Paris, 1. 1762, p. 476) ren- 
dered by Stratiomys, to which name well-founded objeections may be 
made (ZELLER, OKEN's sis, 1842, p. 828), but since it was adopted 
by Fagrrcius, it is now in too general use to permit its rejection 
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without occasioning much confusion. Linnmus referred these flies 
to the genus Musca. By their antenne they approach the last 
family of the diptera, the Nemocera, in which there is constantly 
found a great number of joints, whilst the rest of the families have 
ordinarily three alone. At the same time the majority of writers 
consider the antenne of the Notacantha to be three-jointed in like 
manner, in which view the last joints are merely noted as rings in 
the terminal joint. But there is much that is uncertain and arbi- 
trary here. That the seta of the Athericera may be counted as a 
joint of the antenna, and that it is not separated by any sharp 
boundary from a stylus, which is itself often jointed also, will be 
readily admitted by every one who has not studied nature from 
books alone. The true place of the Notacantha in a natural system 
cannot in any case be far from T'abanus, although some only agree 
with Z'abant in the metamorphosis, the genus Pachystomus for in= 
stance (LATREILLE Genera Crust. et Ins. rv. pp. 286, 287), the properly 
so-named Xylophagi, and perhaps Ceenomyia (see WesrTwoop, Introd. 
to modern Classif: of Insects, 11. p. 535). Most of the species, on the 
other hand, the species of all the genera which establish the essen- 
tial type of this family, do not cast their skin. Under the skin of 
the larva, which however does not, as occurs in Athericera, contract 
itself to a ball, the pupa is formed. Some larvee live underground, 
others in decayed wood, others in water. 

The antennee are mostly cylindrical or conical, sometimes club- 
shaped, and seldom longer than the head; this last is a semi-round, 
of which the eyes in the male occupy almost the whole bulk; there 
are three ocelli. The body is flat; the wings are long and eross 
one another, lying flat on the abdomen, and mostly leaving its sides 
uncovered. 


A. Antennee mostly with ten joints, the last eight confluent into 


a single subulate body, style none. 


ft Antennee not longer than head. 


Coenomyta LATR. (Sicus FABR.) Scutellum bidentate. 
Sp. Canomyia ferruginea Mere, Europ. zweifl. Ins. mn. Tab. 12; Dumén. 
Cons. gén. s.l. Ins. Pl. 48, fig. 3. 
Xylophagus Mera. Seutellum unarmed. 
Äylophagus Westw. First joint of antennee elongate. 


Sp. Xylophagus ater Merre., Europ. zweifl. Ins. mx. Tab. 12, fig. 14 ; Empis 
subulata PANZEB, Deutschl. Ins. Heft 54, no. 23. 
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The name Xylophagus is, according to the observations of DREWSEN, 
unsuitable, for the larvee do not feed on wood, but suck those of Tipula and 
Pyrochroa, which have the same habitat (old trunks of trees). KROYER's 
Tidsskr. Iv. p. 103. 


Note — Here is to be referred genus Pachystomus LATR., with five 
joints of antennee, the last three conjoined. LATREILLE Gen. Crustac. 
et Insector. 1v. pp. 286, 287. 

Subula Mreerre, Wesrw. (spec. of Xylophagus Mereen). First 
joint of antenne short. 


(A genus differing from the preceding in the metamorphosis, according to 
the observations of Roser, HoPE and others ; comp. WesTwoop Jntroduct. 


IL p. 534). 
Beris LArr. Seutellum armed with four, six or eight spines. 
Sp. Beris clavipes PANZER, Deutschl. Ins. Heft g, no. 19, &c. 
Acanthomera WEIDE. 
Raphiorhynchus W repen. 


(Ehis genus with Acanthomera is placed by Macquarr amongst the 
Tabanit.) 


tf Antennee longer than head. 


a) Antenne simple. 


Cyphomyia Wiep. Seutellum bidentate. 


Sp. Cyphomia auriflamma WIEDEM., GUÉRIN Zconogr., Ins. Pl. 98, fig. 5. 
Habit. in Brazil. All the species are American; the habitus is that of 
Stratiomys, from which genus they seem to differ by artificial character 
alone, 


Hermetia Larr. Last joint of antennee oval, elongate, set upon 
the constricted apex of the preceding. Scutellum unarmed. 
Species all exotic, mostly American. — 


b) Antenne flabellate. 


Pthilocera WIEDEMANN. 


Sp. Ptilocera quadridentata, Stratiomys quadridentata FABR., WIEDEMANN 
Aussereurop. zweifl. Ins. 11. p. 59. Tab. vur. fig. 4. Habit. in islands 
Sumatra and Java. 
B. Antenne with joints not more than eight, with long seta 
terminal or near the apex. 


Sargus Fanr., Mere. (Sargus and Ohrysomgyia Macq.) Antenne 
with last joint orbicular or elliptie. Seutellum unarmed. Wines 
lanceolate, longer than abdomen. à 
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Sp. Sargus cuprarius, Musca cupraria L., DumériL Cons. gén. sl. Ins. 
Pl. so, fig. 8; with us not rare, four lines long ; two white spots on the 
head at the base of the antenne, breast blue-green, abdomen copper- 
coloured, towards the hinder part violet, glistening prettily.—Sargus for- 
mosus, Chrysomia formosa Macq, &e. 


Clurysochlora LATR. 


Sp. Sargus amethystinus FABR., Cuv. R. And. éd. il, Ins. Pl. 173, fig. 6; 
on the island Mauritius. 


Dicranophora Mere. Seutellum with very long appendage 
forked at the apex. 


Sp. Dicranophora fwrcifera, Sargus furcifer, WIBDEM., GUÉRIN Zconogr., Ins. 
Pl. 98, fig. 12; from the Brazils. 


C. Antenne with six or seven joints, furnished with conical 
terminal style (Nemotelus GEOFFR. in part). 


Vappo Lartr., FABR., Pachygaster Merio. 
+ _Proboscis long. 


Nemotelus Mera. (Spec. of genus Nemotelus GEOFFR., FABR.) 
Scutellum unarmed. 
Sp. Nemotelus pantherinus Merie., PANzEeR Deutschl. Ins. Heft 46, No. zr, 
22, (Nemot. uliginosus and marginatus). 


te Proboscis short. 


Ephippium Larr., Clitellaria Mere. (Ephippium and Cyclogaster 
Macq.) 

Ozycera Mera. Antenne sexarticulate, cylindrical at apex, 
with style terminal or dorsal, biarticulate, slender. _Secutellum 
bispinose. 

Sp. Oxycera trilineata Mrie., Musca pantherina L. (exclus. syon.), PANZER 


Deutschl. Ins. Heft 1. n. 13 ; 3 lines long, yellow-green, breast with three 
black longitudinal stripes, abdomen with black transverse bands on the 


dorsal surface, feet yellow. 


D. Antenne septarticulate, of length of head or longer than 
head (with first joint elongate), no terminal seta. 
Stratiomys GEOFFR., FABR. (exclusive of species.) 


Note —The genus Odontomgyia MerieeN, afterwards abolished by 
himself, but preserved by LATREILLE, differs by the shorter antenne, 
acuminate at the apex. 
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Sp. Strattomys chamaeleon Fanr., Mere, Musea chameleon L., Reaser Ins. 
mr. Muscar. et Culic. Tab. v. PANZER Deutschl. Ins. Heft 8, No. 24, 7 lines 
long ; the scutellum, the feet and under surface of the abdomen yellow, the 
upper surface of the abdomen black, with three yellow transverse stripes 
interrupted in the middle, and yellow point. Here are to be referred the 
observations and descriptions of SWAMMERDAM, ist. nat. Ins. 1669, 
p. 151, Tab. rv. (under the name of T'abanus), and Bijbel der Nat. pp. 
649—694, Tab. 39 (under the name of Asilus). The larva is elongate, 
pointed at both extremities, with a star-shaped ring of more than twenty 
feathered filaments at the end ; it moves very slowly on the surface of the 
water. 


Family XIII. Nemocera or Tipularie. Antenne filiform or 
setaceous, with numerous joints, mostly fourteen or sixteen, never 
fewer than six. Head small, globose, with large eyes. Proboscis 
exsert, in some short, terminated by two large labia, in some pro- 
dueced into a rostrum. Palps two, external, inserted at the base of 
the proboscis, filiform or setaceous, 


Thorax large, gibbous. Wings oblong. Poisers naked, with 
ineonspicuous squame. Abdomen elongate, composed mostly of 
nine joints. 


Feet long, slender. Pupa incomplete (nympha). 


Thread-antennate, Gnat-like. Many, especially the smaller species, 
fly in great troops dancing through the air. The females lay their 
eggs on the water, some on plants, or on the ground. The larve are 
long and vermiform ; their body has twelve rings, besides the clearly 
distinet horny head. ‘The head is provided with manducating oral 
organs (mandibles and maxille). The stigmata are in number and 
position various. These larvee constantly cast their skin before 
changing to pupee. In the pupa the parts of the insect may be 
clearly recognised. Almost always these pupee lie uncovered in the 
water or under the ground; only in some are they enclosed in a 
case or web (Sciara, Mycetophila). Many of these pupee are pro- 
vided with spines or horns, by means of which, about the time of 
the last changing, they are able to work to the surface of the earth. 

This family consists of the Linnean genera Tipula and Culex. 
If the genus of the flies of Linneus, the Athericera of the moderns, 
with short antennse and tun-shaped pupee, be considered to be the 
proper type of the two-winged insects, then the insects before us 
deviate the most from that type, and make the transition to other 
orders, to some Neuroptera (Phryganea) and Lepidoptera (Pterophorus, 
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Alucita). We begin, in enumerating the genera, with those that 
approximate most nearly to the flies. 


A. Proboscis short, thick, terminated by two large labia. Setee 
of haustellum in many only two. Palps with four joints, sometimes 
five, mostly ineurved or uniarticulate, straight. Tipula L. (Tipu- 
larie or Tipulidee of the moderns). 


+ Antenne scarcely longer than head (or at least shorter than 
head and thorax together), mostly with eleven joints, filiform, moni- 
liform or perfoliate. Wings broad, rounded at the apex. 


Aspistes HorFMANNsEaG, Mero. Antennee octarticulate, clavate 
at the apex. Ocelli three. 


Sp. Aspistes berolinensis, Mera. Europ. Zweifl. Ins. 1. p. 319, Tab. x1. fig. 16; 
one line long, on the leaves of Tussilago petasites and the flowers of Daucus 
carotta in North-Germany. 


Bibio Georrr., Meric, (Hirtea FaBr.) Antenne novemarticu- 
late, perfoliate. Ocelli three. Tarsi with three pulvilli. Anterior 
tibise armed with a spine. 


Sp. Bibio Marci, Tipula Marci L., RÉAUMUR Zus. v. PL. ; PANzZER, Deutschl. 
Ins. Heft 95, No. 20 ; known amongst us by the name of black fly ; the 
larva has ten pairs of air-slits ; it lives underground, and passes the winter ; 
the pupa lies in an oblong round cavity of loosely compacted earth; after 
three or four weeks, early in the spring (in the last half of April), the per- 
fect insect makes its appearance. Comp. LrYoNer's observations and 
figures, Recherches, &e., Ouvrage postume, pp. 58—72, Pl. 7. That these — 
flies cause injury to the blossom of apple-trees is a common opinion, but 
entirely without proof ; it is quite untrue, at least, that they lay their eggs 
in the blossoms. The larvee, which are found in apple-blossom, are those 
of a small rostrated beetle, Anthonomus pomorum; see P. H. VAN BERCKE, 
Verhandeling over de zwarte vliegen, Haarlem, 1807, 8vo. 


Dilophus Mera. Antenne undecimarticulate, perfoliate. Ocelli 
three. Thorax pectinate, with a double row of denticles. 
Sp. Dilophus vulgaris, Tipula febrilis L. ; MrrenN Europ. zweifl. Ins. 1. Tab. 


xI. fig. 1; Diloph. collaris GuÉr., Zconogr. Ins. Pl. 93, fig. 7, South 
America, &c. 


Plecia HoFFMANNsSEGG, Macq. 


Penthretria Mera, Larr. Antenne undecimarticulate, per- 
foliate. Ocelli three. Palps exsert, incurved, quadriarticulate. Feet 
sunarmed, long. 
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____Scatopse Grorrr., Meric, FApr. Antenne undecimarticulate, 
| perfoliate. Ocelli three. Palps very small, with a single joint. 


Sp. Scatopse notata, Tipula notata L., MerGeN Europ. zweift. Ins. 1. Tab. x. 
fig. 13; De GEER Ins. vr. Tab. 28, figs. 1—4, &c. 


Simulia Mere, Simulium LATR. Antenne undecimarticulate, 
moniliform, cytindrical or fusiform. Ocelli none. Palps quadri- 
articulate. 


Small, but very troublesome species, with oral organs developed as in the 
genus Culex (according to the observations of CuRrIs, cited by WesTWOOD, 
Introd. u. p. 558), but shorter. With these they prick, which the Tipulee, 
on the contrary, do not. In the south of Hungary, in the Banat, Simulia 
maculata, Musca colwmbaschensis GMEL., is sometimes, from the enormous 
numbers, very troublesome, and even dangerous. Here belongs also Stnvulia, 
pertinae Koruar, Brasiüliens lästige Insecten, fig. 14, which, under the 
collective name of Musquitos (Mosquitos, Moustigues), is joined to the 
gnats (Culices). According to HumsoLprt, in all the Spanish colonies these 
last are not called Mfosyuitos, but Zaneudos. In North America it seems 
to be the Culices which are named Mosquitos, whilst the Simuli are dis- 
tinguished from them as “black flies.” 


+ Antenne longer than head, mostly of the length of head and 
thorax together. Joints of antenne various, mostly twelve or 
sixteen. 


Cecidomyta Meia. Antenne with 12 or more joints, filiform, 
porrect. Oecelli none. Wings incumbent. 


The larvee of many species live in exerescences of plauts, like the gall- 
wasps. Here belong Cecydomia destructor, the Hessian Fly of the North 
Americans, and Cecidomyia tritici KirBY in Zinn. Trans. IV. p. 232, V. 
p. 96, Tab. 4, fig. 1. By such an insect, Cecidomyia salicina, those ex- 
erescences also are caused, which are sometimes seen in the form of double 
roses on the top of willow-branches. SWAMMERDAMM Bijbel der Natuur. 
Pp. 749, 750, Tab. xr1v. fig. 16; De GEER Ins. VI. pp. 412—416. Pl. 26, 
figs. 1—7; Cecid. Pini. Comp. RarzeBura Forst. Insecten, art. 1844. Taf. 
X. fig. 14; ERICHSON’S Archiv f. Naturgesch. 1841, 8. 233—247. Taf. XL &c.; 
Lúon Durour Histoire des Metamorphoses des Cecidomies, &e. Ann. des 
Sc. nat., sec. Sér. Tom. XvI. 1841, p. 257. 


Psychoda Larr., Mera. (previously Prichoptera Meia.) Antennoe 
porreet, moniliform, pilose, multiarticulate. _Palps exsert, with 
four equal joints. Oecelli none. Wings broad, pilose, furnished 
with many longitudinal nervures. 


Sp. Psychoda phalenoïdes, Tipula phalenoïdes L., Dr GEER Ins. vr. p. 422. 
PL. 27, figs. 6—g ; Macquarr Diptèr. 1, Pl. 4, fig. 12. This small (14 line) 
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ash-grey insect, that resembles a small moth, is found on walls in moist 
situations ; it can turn itself about very cleverly, and springs more than 
it flies. The larva is dirty yellow, with a black-brown head and awl-shaped 
horny tail, and lives in decaying vegetable matter. Bovoná MNaturgesch, 
d. Ins. Taf. mr. figs. 20, 21; Psych. palustris Mere. Guór. Zeonogr. Ins. 
Pl, Oe, B, 180. 

Lastoptera Mria. (Diomyza MEGERLE.) 

Sub-genus: Lasiopterye Steen, Wesrw. (spec. of Lasioptera 
Mere.) 
Zygoneura Mero. 

Sub-genus : Lestremia Macq. 

Myeetophila Merr. Antenne porrect, eylindrical, sedecim- 
articulate. Palps incurved, quadriartieulate. Ocelli two or three, 
unequal, the middle one the least. Tibiee spurred at the apex, the 
posterior with spiny sides. 

Sub-genera : Leia Mera, Boletina Sracer, Sciophila HorrMANN- 
sEGG, Gnoriste HOFFMANNS. 


Comp. H. SrANNIus Bemerkungen weber einige Arten der zweiftügler 
Gattungen Macrocera, Platyura, Sciophila, Leia, und Mycetophila, OkEN’S 
Jsis, 1830, pp. 752—758; SraGER, KROEYER’s Tidsskrift, 1. 1840, 
pp. 228—288, 


Platyura Meria. (exel. PI. tipuloïdes.) 


Ceroplatus Bosc, FABR., LATR. 


Comp. Boso Actes de la Soc. d'Hist. nat. de Paris, Tom. 1. p. 42, &c.; 
LÁoN Durour Révision et Monographie du genre Ceroplatus, Ann. des Sc. 
nat. sec. Série. Tom. xr. 1839, Zool. pp. 193—213, PL. 5. 


Cordyla Mere, Larr. Antenne duodecimarticulate, com- 
pressed, clavate. Ocelli none. 


Sciara Mera. (Molobrus Larr.) 
Campylomyza Wriepem., Mero. 
Mycetobia Meric. 


Maecronewra Macq. 


Asindulum LATR. 

Synapha Mera. 

Rhyphus LATR. | 

Macrocera Mera. Antenne long, setaceous, with the two basi- 


lar joints thick, the rest indistinct. Ocelli three. Wings obtuse, 
parallel, incumbent. 
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a) Antenne longer than body. Ocelli three, disposed in a tri- 
angle, Macrocera Mere. 


b) Antenne shorter than body. Ocelli three, placed in a trans- 
verse line. Bolitophila HorFMANNsrcG, Mere. 


On the metamorphosis, comp. GUÉRIN, Mémoire sur un Insecte du genre 
Bolithophile, Ann. des Sc. nat. X. 1827, pp. 399411. PL XVIII 


Chionea DArM. Antenne setaceous, with ten joints. Palps 
with four sub-equal joints. Ocelli none. Body apterous, with 
poisers. 

Sp. Chion. araneoïdes, DALMAN Kongl. Ventensk. Acad. Handb. 1816, ro2 ; 


OkKEN’s Zeis, 1824, p. 419, Tab. v‚; GUÉRIN Zconogr., Ins. Pl. 93, fig. 2 ; 
found in Sweden on the snow, 


Anisomera HorFMANNSEGG, Merg. (Hewatoma LATR.,Nematocera 
Mere.) Antenne very long, setaceous, with first joint cylindrical, 
second short, cup-shaped, third elongate, filiform. Palps with four 


equal joints. Wings ineumbent. 


Megistocera WIeDeM. 
Dixa Mere. 
Macropeza Mere. 
Trichocera Merg. 
Polymera WIEDEM. 


Limmobia Mere. Antenne setiform, joints 15—17; first joint 
cylindrical, second cup-shaped, rest oblong or globose. Palps with 
four equal joints. Ocelli none. Wings imeumbent, parallel, with 
nervures naked or pilose (Erioptera Mera.) 


Add sub-genera: Symplecta Mere, Cylindrotoma Macg. (antennee 
with thirteen cylindrical joints), Limnophila Macq, Zdioptera 
Macgq., Rhamphidia Mere, Macq. 


Sp. Limnobia picta, Tipula picta FABR., SCHELLENBERG Tab. 38, fig. 1; 
Guérin Zeonogr., Ins. Pl. 92, fig. g (named Zimnobia ocellaris), &e. Comp. 
T. EB. Sonummer, Beschreibung der in Schlesien einheimischen Arten von 
Limmnobia, Beiträge zur Entomologie 1. Breslau, 1829, 8vo, s. 97— 201. Tab. 
1—5; B. STANNIUS zur Verwandlungsgesch. der Limn. Xanthoptera, ibid. s. 
202— 206. » 


Rhipidia Mere. 
Ozodicera Macq. 
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Tipula (Sp. of Tipula L.) Antenne filiform or setaceous, with 
13 joints, the first elongato-cylindrical, second eup-shaped, short, — 
the rest cylindrical, pilose. Palps incurved, with last joint longer 
than the rest, eylindrical, annulate or nodose. Oecelli none. Wings 
divaricate. 


Sub-genera : Pachyrhina Macq, Tipula ejusd. 


Ctenophora Mera. (antennee pectinate in male). 


In this division are found the largest species of Nemocera, for instance, 
Tipula prepotens Wimpem. from the island of J ava, whose body is 16 lines 
long, and the slightly smaller European Tipula gigantea ScHRANK, Scumr- 
LENBERG, Dipt. Tab. 36, Cuvier R. And, éd. ill, Ins. Pl. 162, fig. 5; 
Tipula oleracea L., Dr Greer Ins. vr. Pl. 18, figs. 12, 13 ; Tipula crocata 
L., Vinrers Entomol. Linn. Tab. rx. fig. 2, dull black, with a yellow ring 
behind the head, yellow spots on the thorax, and three orange-coloured 
rings on the first part of the abdomen ; wings brownish, with a black spot 
at the margin; feet dark brown. With this species is often confounded 
Tipula flaveolata F., Ctenophora flaveolata Mere, RÉAuMmur Zas. v. Tab. 1. 
figs. 14—16; Cuvrer R. And. éd. ill, Ins. PL 162, fig. 2, which ís easily 
distinguishable by its thicker and yellow feet, by seven yellow rings on the 
abdomen, of which one is at the base, and by its shining black, whilst the 
male, moreover, has plumed antenne. The larva of this species lives in 
hollow stems of trees. 


Dictenidia, Xiphura, Bruuué Ann. de la Soc. Entom. de France, 1. pp. 
205—209, Pl, v. Species of Ctenophora, 


Pedicia LATR. 

Nephrotoma Merg. 

Piychoptera Mera. Antenne with sixteen joints, the third joint 
long, eylindrical. Last joint of palps very long, setaceous. Oecelli 
none. Wings divaricate, folded on the posterior margin. 


Sp. Ptych. contaminata, Tipula contaminata L., Cuv. R. And. éd. dl, Ins. 
Pli 16e, dig. 4. 


Chironomus Mete. (with addition of some genera), FABR. 
Antennee plumose. Ocelli none. 
Ceratopogon Mere. Antenne with thirteen joints in both sexes, 
pilose ; the eight inferior joints in the male barbate outwards. 
Wings Pe ineumbent. 


The larve live under the moist bark of dead trees. The head excepted, 
every ring has on the upper part two very long hairs, with a round knob at 
the extremity, not transparent, which looks like a pearl. 


See GUÉRIN Ann. de la Soc. Entom. de France, 11. pp. 161—167, Pl. vin. 


INSECTA. 345 






Corethra Mero. Antenne with fourteen joints in both sexes, 
with hairs verticillate, very long in male. Wings incumbent. 


_ Sp. Cordhra plumicornis Mera, Corethra lateralis Larr., PANzeR Deutsch. 
Ins., Heft rog, No. 16; Cuvier R. And. éd. il, Ins. Pl. rór, fig. 4 ; the 
larva lives in fresh water, has forward on the head two curved hooklets, 
and is very voracious ; RÉAUMUR Jus. v. PL. 6, f. 4—15 ; SLABBER Na- 
twurk. Verlustig. Tab. nmr. rv.; LvoNer, Ouvrage post. Pl. 17, figs. 14, 
DE; 10, 

Chironomus Mere, Tanypus ejusd. Wings deflected. Anterior 
feet remote from the rest, inserted almost beneath the head, very 
long (at rest porrect). Antenne filiform, with thirteen or fourteen 
joints in both sexes or in males alone, in females sexarticulate (Chi- 
ronomus Mere.) 


Sp. Chironomus plwmosus, Tipula plumosa L., Cuv. R. And. éd. Ul, Ins. 
PL. 161, fig. 5. The larva is a blood-red worm, often met with in rain 
reservoirs ; see RÉAUMUR Zns. v. Pl. 5, figs. 1—s. On the head are two 
black eye-spots, and two short antennze consisting of one joint and two 
threads at the point (these are wanting in RÁAUMUR'’s figure), The head 
is alternately drawn into and pushed out of the next following joint by the 
larva. The eggs of Chironomus, oval or navicular and united in strings, 
were formerly taken for plants (Diatomacece): Gloinema AGARDH and 
Echinella ; see the observations of BERKELEY Ann. of Nat. Hist. vir. 184r, 
PP. 449—451. Pl, xm. figs. 1—8; comp. KOELLIKER Observ. de prima 
Insect. genesi, 1842. 


B. Proboscis porrect, of the length of thorax, or longer than 
thorax, made up of seven setee. Palps quinquearticulate, porrect. 


Culee L. Antenne porrect, in male plumose, in female pilose. 
Wings squamate, mmeumbent. 


„des HorFFMANNsEGe. Palps in both sexes very short. 
Sp. des cinereus HOFFMANN., Cuv. R. And, éd. üll., Ins. PL. 161, fig. 3. 


Cules Mere. Palps of male longer than proboscis, of female 
short, with first two joints very short. 


Sp. Culex pipiens L., ScanrLeNBerG Tab. 41, Cuv. R. Ani. éd. üll., Ins. 
Pl. 1ór, fig. 1; everywhere very common, especially in the neighbourhood 
of turf-diggings, as in the province of Holland, The hum or song adds to 
the inconvenience. The females alone sting ; the males, known by their 
plumed antennee, little or not at all. Another species, with black-spotted 
wings and white-ringed feet, .Culen annulatus FABRs, has been often met 
with by me here in Leyden in winter and in the first days of spring, in 
mild weather, in dwellings. 


The gnat (Cousin, Schnacke, Mücke) is commonly known. The larve 
live in water, and hang on the surface to breathe, with head downwards. 
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On the back, at the ninth ring of the abdomen, there is a tube for respira- 
tion, These larvee swim expeditiously, change their skin a few times, and 
become pupee, which also move sinuously, but do not eat, and advance in — 
the water head upwards, it being kept in this position by two little tubes 
or horns that stand above the thorax and serve for respiration. On 
the last metamorphosis the skin splits between the tubes, and the perfect 
insect creeps into view through the opening thus effected. It drifts for 
a time upon the cast-off skin as on a little boat, until the wings are strong 
enough, when the gnat leaves the water. These metamorphoses occur within 
a period of three or four weeks. See SWAMMERDAM Bijb. d. Natuur. pp. 
348— 362. Tab. XXXI. XXXII ; RÉAUMUR Jus. rv. Tab. 43, 44 ; J. M. BAR- 
ram, De Culice Dissertatio, Ratisbonne, 1737, 4to, c. Tab. &c. 


Anopheles Mera. Palps in both sexes of the length of proboscis. 


Sp. Anopheles bifurcatus, Culex bifurcatus L., GvÉR. Jconogr. Ins. Pl. 92, 
fig. 2. 


Comp. on genus Culex RoBiNPAu-Desvorpy, Essai sur la Tribu des 
Culicides, Mém, de la Soc. d'Hist. nat. de Paris, 11. 1827. pp. 390—413 
(new genera Sabathes, Psorophora, Megarhinus). 


Orper VIL Mymenoptera. 


Hexapod Insects, with four membraneous wings, the inferior less 


and with fewer veins. Maxillee elongate, mostly slender, encasing 


the 


labium. Abdomen of females almost always terminated by a 


terebra or aculeus (borer, sting). Metamorphosis complete. 


Hymenoptera L., Piezata FABR. Amongst other works the fol- 
lowing treat of this order : 


J. L. Crrrsrt, Natwrgeschichte, Klassification und Nomenclatur 
der Insekten vom Bienen, Wespen und Ameisengeschlecht. Mit 60 
ausgemalten Kupfert. Frankf. a Main, 1791, 4to. 

J. C. Farrrcmr, Systema Piezatorum. Brunsvigse, 1804, 8vo. 


G. W. EF. PANzER, Entomologischer Versuch die Jwrineschen Gat- 
tungen der Hymenoptern nach dem Fabriziusschen system zu prüfen. 
Nürnberg, 1806, 8vo. (also under the title of Kritische Revision der 
Insektenfauna Deutschlands les Bändchen.) 

(The work of Juring, Nouvelle Méthode de classer les Hyméno- 
ptères et les Diptères, av. fig. Tom. 1. Genêve, 1807, T have not 
been able to meet with). 

C. DarrBom, Clavis novi Hymenopterorum systematis adjecta 


synopsì Larvarum Scandinav. eruciformium. Cum Tab. lithog. 
color. Launde, 1835, 4to. 


Kd 
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Ejusd. Synopsis Hymenopterologie Scandinavie. Lund, 1840, 
4to. (Of this the first part alone, which treats of the genus Crabo, is 
known to me). 


A. LePeLeErIER DE SAINT-Fargrau, Histoire Natwrelle des Insectes 
Hyménoptères. Paris, 1836—1846, 8vo, av. PL, rv. Vol. (the last 
part by BRULLÉ). 


This order is distinguished by four naked, membranous wings. 
Gerorrroy united the Vewroptera with it; Linneus, however, had 
already (in the sixth edition of the Systema Natura, 1748) distin- 
guished this order; and to the present day it has been preserved in 
systematic arrangements. The Neuroptera have usually retiform 
wings, with numerous small cells; in the Mymenoptera they are 
merely veined, and the under wings are commonly smaller than the 
upper. The lower jaws are mostly elongated, and form with the 
under lip a kind of proboscis by which fluids are conducted to the 
cesophagus. The under jaws serve not for manducation, but for the 
gnawing off matters with which these insects construct their nests, 
for the bearing of burdens, &c. There are three simple eyes pre- 
sent ; the compound eyes are large, especially in the bees. The 
foot (tarsus) has constantly five joints. The abdomen of the 
female is almost always armed at the extremity with a sting, or 
with a borer for laying eggs. Already had it been justly remarked 
by AmistorLe', that the two-winged insects are distinguished by a 
sting in front, and the four-winged by a sting behind; the first 
wound in order to feed, the last to defend or to avenge themselves. 


In some species there are wingless individuals, of which more 
hereafter. The hind wings have at the anterior margin, nearly in 
the middle, a row of stiff hairs or hooklets (hamu/i), placed at equal 
distances, and only visible when magnified, by which they are 
fixed fast to the posterior or inner margin of the fore wings, and in 
flying lie in the same plane with these. It is especially in this 
order that in the determination of the genera use may be made of 
the veins and cells of the wings. JURINE has for this purpose 
devised a terminology, of which we must give a short account. His 
names have all a reference to the fore wing. The first vein of the up- 
per wing, that next to the anterior or outer margin, he names radius, 
the second, that lies more inwards, cubitus. These two terminate 





1 Terpdmrepa...Ömo0bkevrpd cort Ölmrepa dè. Eumpoodókevrpa. ARtst. Hist. Anim. 
Lr. cap. 5, med. 
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in a thiekened point (punctum ale s. carpus) in the middle of the 
outer margin of the wing. (It is, as may be readily supposed, without 
any intention of indicating an analogy with the bones of the fore- 

arm in vertebrate animals, that these names of radius, cubitus and 
carpus have been selected.) The following veins, or nervures, which 
like the radius and cubitus arise from the base of the wing, he 
names nervi brachiales. These veins form by their branching and 
mutual communication certain cells on the wing (cellulee s. areolee). 
The outermost vein, which runs from the punctum al to the apex 
of the wing, is named nervus radialis, because it seems to be a con- 
tinuation of the radius ; between it and the outer margin lies the 
radial cell (cellula radialis). From the cubitus there arises the 
nervus cubitalis, continued in like manner from the punctum ala; 
the space which lies between this vein and the radial vein is named 
that of the cubital cells (celluloe cubitales). Finally, there arise from 
the brachial veins nervi recurrentes, or such as form communications 
with each other or with the eubitus, and thus form other cells, the 
humeral cells (cellulae humerales*). 


These insects undergo a perfect metamorphosis. The larve of most 
species are worms without feet ; in some species, however, the larvae 
have six horny feet; still other larvee have membranous feet; 
the larger number of these feet (from 12 to 16) distinguishes 
them from the caterpillars or larve of butterflies, which in other 
respects they resemble. The food of the larve is various ; the per- 
fect insect feeds especially on the juices of plants, or swallows the 
honey of flowers. Many species also attack other insects, and thus 
appear to live on prey ; this prey, however, does not serve for their 
own nutriment, but for that of the larve ; they are the females 
that bear it to their nest. The Aymenoptera on the whole do not 
live longer than a year, from the egg to the last change. Many, as 
the ants, wasps and bees, live socially together in large bodies, and 
form a regulated. society. 

The intestinal canal of the Aymenoptera begins with an cesopha- 
gus, narrow and ordinarily long, which runs straight through the 
thorax. Im the abdominal cavity the cesophagus usually forms 
an oval expansion ; only in some (Crabro, Larra, Trypoxylon) does 
this expansion form a lateral crop. The muscular stomach is little 





Ll Compare the article dile des Insectes, by Aupouin in Dictionn. classique d’ Hist. 
nat, Paris, 1822, 8vo. 1. pp. 176— 185, and Encycl. mêthodique, Hist. nat. Ins. Tom. x. 
1825, p. 264, or the article Radiale, by LEPELETIER DE SAINT-FARGEAU and SERVILLE. 
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developed, and has above four membranous valves; below it is 
narrowed in shape of a funnel, and usually is introduced into the 
next stomach by invagination. This stomach is eylindrical, of vari- 
ous length, and ordinarily divided by transverse folds as though 
into rings. The small intestine (beneath the insertion of numerous 
vasa wrinaria) is narrower than the stomach, ordinarily mot longer, 
sometimes even shorter than it; the rectum is wider again. The 
whole intestinal canal has no very considerable length ; in many it 
is little longer than the body. In the larve of the wasps, according 
to Rampour, there is nothing but a large blind stomach present ; 
also in the pupe of the bees there is no anus; but these have an- 
terior to the stomach a narrow cesophagus, and behind the stomach 
an intestinal canal terminating blindly. 


The air-tubes present in most hymenopterous insects sacciform 
expansions. In the bees and wasps even the lateral primary stems 
in the abdomen are widened into large air-sinuses. The nervous 
system exhibits different modifications in the different families. 
The first nervous ganglion, the cephalie ganglion, is usually large, 
since the optic nerves especially are much developed. The second 
ganglion under the cesophagus lies very close to the first. In the 
thorax there are ordinarily only two ganglia, of which, the posterior 
is large ; in Athalia centifolie NewPorT found three. The abdomen 
has from four to seven ganglia, ordinarily, however, only five or 
Six. 

This order does not contain any particularly large species, although 
in the mean they are somewhat larger than the Diptera. Only a 
few species are bright coloured; the colours most frequently occur- 
ring are brown, black and yellow. The species are uncommonly 
numerous, so that in this respect the order of Hymenoptera is per- 
haps inferior to the Coleoptera alone. Most of them indicate a very 
remarkable instinct, and many construct their nests artfully. There 
is one species from which man derives a great and immediate advan- 
tage, and which he has transported with himself to different regions 
of the globe. We mean the honey-bee, of whose history we shall 
shortly treat in the sequel. 


In their metamorphosis these insects correspond with the beetles ; 
in this respect they differ entirely from most of the Neuroptera. 
Some of them by their larve approximate to the butterflies ; and 
some butterflies (Sesia) shew a great similarity with hymenopte- 
rous insects. However, beyond doubt, the Mymenoptera have the 
greatest affinity with the two-winged insects, and we believe that, 
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in a natural arrangement, they can take no other place than in the 
immediate neighbourhood of these. By inserting the Zepidotera 
between the two, as is done by LarreiLe, the natural transition is 
interrupted. 


Section 1. Aculeata. Abdomen always petiolate, in females 


(and neuters) armed with a puneturing sting that conducts, in many 
at least, a poison, or containing glands that secrete and ejaculate an 
acrid humour. Antenne mostly with 12 joints (in females) or 138 
(in males). Larve apodous. 


Sting-bearers. The wings are constantly veined. The larvee have 
a quantity of food sufficient for the entire state laid near the egg 
by the mother, or are provided with it daily by the sexless nurses. 
The latter is the case with those which live in society. 

The sting here takes the place of the ovipositor of other insects £ 
it is connected with an apparatus for the secretion of poison, which, 
in the bee, consists of two long blind tortuous tubes, which coalesce 
at an acute angle to form a single tube that expands into an oval 
bladder. From this bladder a fluid passes into the sting, just as 
from the excretory duct of the poison-gland of the viper into the 
hollow tooth. The sting consists of a pointed case grooved on the 
ventral surface, in which groove two fine spicula drawn to a point 
are placed. At the extremity these spicule are provided with sharp 
teeth, having their points or barbs reverted, which are less power- 
fully developed in the female (amongst bees in the queen) than in 
the sexless individuals (the working bees); also in the former the 
sting is longer and turned upwards, hollow on the ventral surface. 
Certain horny plates cover the base of the sting. In the males 
these parts are wanting. Comp. SwAMMeERDAM Bijbel d. Nat. bl. 
456— 466, Tab. xvm. figs. miv ; RÉAUMUR Ins. v. pp. 340— 869, 
PL 29; KuNzMANN in HurrranD’s Journal d. Praktischen Heil- 
kunde, 1820, s. 119— 127. On the sexless individuals in the order 
of Hymenoptera we have treated above, p. 271. 


Family XIV. Mellifera s. Anthophila. All the individuals 


winged. Wings expanded. First or basilar joint of posterior tarsi 
(planta KrrBr) large, compressed, elongato-quadrate or triangular. 
Maxillee elongate, membranous, forming with the labium the pro- 
boscis. 


The larvee live on the pollen and honey of flowers. Most of the 
species unite for a time, or for the duration of their life, to form a 
large community. When the society is for life, there are constantly 
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many sexless individuals whose business it is to construct the nest, 

and to feed the larve uninterruptedly '. n 

Phalanx TI. Apiarie. Median division of ligula filiform or 
setaceous, of the same length as mentum, or longer than mentum, 
infected downwards, with the maxillee, quite from the insertion of 
the maxillary palps. Two joints of labial palps mostly conjoined, 
forming a compressed horny seta or lateral lacinia of the ligula; 
two succeeding joints very small, set laterally upon the acuminate 
apex of former. Two short paraglossse at the base of ligula. 


The proboscis of the bee has been investigated by SWAMMERDAM 
(Bijb. d. Nat. bl. 445—451), RÉAUMUR (Ins. v. Gième Mémoire, 
pp. 304—326), G. R. TREVIRANUS (Verm. Schriften von G. R. u. 
L. C. TrevrmANus. mm. 1817 ; Uober die Saugwerkzeuge der Insecten, 
s. 112—130), and other writers; and although by these researches 
we are able to learn its structure and its peculiarities even to 
minuteness, yet there still remain obscurities and eonflicting opi- 
pions, especially relating to the function of the parts. The maxillee 
form an external case (demvi-etuis eaterieurs RÉAUMUR) ; the labial 
palps may be regarded as a second case, if the ligula alone be consi- 
dered to be the proper proboscis. Concerning this ligula, SwAMMER- 
DAM and TrevrRANUS adopted the opinion that it is perforated at 
the extremity by a fine aperture, and imbibes honey by its internal 
cavity. According to TREVIRANUS a canal runs from the base of 
the proboscis to the cesophagus, though he could not trace the canal to 
it. In this case bees must have two mouths, which is contrary to all 
analogy. The proper mouth lies, as RÉAUMUR correctly observed 
(whilst SWAMMERDAM placed it in the supposed aperture of the pro- 
boscis), in the ordinary situation, behind the maxillee, and above 
the ligula; it is covered above by a little valve attached to the 
labrum (epipharyna or epiglossa of SAVIGNY®). According to RíÉau- 
MUR the bees lick honey with the proboscis, just as many mammals 
drink by licking with the tongue. It is probable however that honey 
is sucked up by the bee, and that the proboscis at the time, like the 
sucker of a pump, is moved up and down between the maxille. See 
Duces Physiologie comparte, 11. pp. 317, 318, and especially the 





1 We possess on this division a Monograph by the Nestor of modern Entomologists, 
KirBr Monographia Apum Anglia, Ipswich, 1802, 8vo. 2 vols. 

2 We have noticed this little valve above at p. 281. This part, already recognised 
by RÉAuMumr, and considered by him to be the tongue, was also named by TREVIRANUS 
in bees Zunge (tongue), in wasps vordere Zunge (anterior tongue). 
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Bijdrage tot de kennis der mond-dulen van eenige Hymenoptera, by 
our accurate and profound Brants, Tijdschrift voor nat. Gesch. vin. 
1841, bl. 71—126, 


a. Social. Males, females and neuters or workers. Maxillary 
palps short, uniarticulate. Posterior tibise in neuters dilated out- 
wardly towards the extremity. First joint of tarsi tomentose 
externally, or furnished with brushes. 


1. Posterior tibiee with spurs either none or obsolete. 


Apis FABR., nob. (spec. from genus aps L.) Mandibles with 
dorsum smooth. 


Comp. LATrEILLE, Ann. du Mus. rv. pp. 383—394, PL. 69, v. pp: 
161171, PL 13; De Humgorpr et BoNPLAND, Recueil d'Observa- 
tions de Zoologie et d'Anat. comp. 1. 1811, to. pp. 270—297. Pl. 19— 
21; Des Abeilles proprement dites, et plus particulièrement des insectes 
de la même fumille qui sont propres à PAmerique méridionale ; par 
LATREILLE). 

Melipona Irrio., Larr, Zrigona JuriNg. Cubital cells two. 
First joint of posterior tarsì obtrigonal. 

Exotic species, almost all from South America, with mandibles denticu- 
late (Prigona Larr.), or edentulous (Melipona Lat.) Comp. LArREILLE 
LL ; M. Spixora, Observations sur les Apiaires Meloponides, Ann. des Sc. 


nat. ze Série, Tom. XI. 1840. Zool. pp. 116—r40. Pl. 2; BLANCHARD, 
Dict. Unw. d'Hist. natur, vir. 1847, pp. 85-—8g, art. Meliponites. 


Sting none, or rather rudiments alone of sting, not adapted for puncturing. 


Apis Larr. Cubital cells three. First joint of posterior tarsi 
elongato-quadrate, in neuters covered with hairs disposed in trans- 
verse rows, and produced anteriorly into an external tooth or 
auricula !. 

Sp. Apis mellifica L., Honey-bee, Abeille domestique, Mouche à miel, Hausbiene, 
Honigbiene, Bee ; Ann. du Mus. v. PL. 13, fig. 1—3 ; Dumériu Consid. gen. 
s.l. Ins. Pl. 29, fig. 4; BRANDT u. RATrzeBURG, Mediz. Zool. 1. Tab. 24 ; 
blackish, yet apparently of a lighter colour from greyish hair, especially 
on the thorax ; a transverse, woolly, gray stripe at the base of the third and 
following rings of the abdomen; length of the body about half an inch, 
breadth of outspread wings ten lines (in workers). This species is domes- 
ticated ín Furope, and has been transported into America, All the species 
of the genus Apis LATR. belong originally to the Hastern hemisphere. 

In one hive there are commonly 15,000 or 20,000 working bees, 6oo— 
8oo males, named drones (the ancients named them knoîjves, fuci), and 





L Comp. Annal. du Mus. rv. Pl. 69, fig. 5. 
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usually one female, the queen, (the king of the ancients). The working 
bees are smaller than the queen, which is also distinguished by a larger 
abdomen. The drones are as large as the queen, of larger, (the wings 
especially are larger); they have no sting, and the first joint of the tarsus 
of the posterior feet is neither invested with a woolly covering, nor length- 
ened into a point ; the eyes are larger and close together. 


The working bees are, as was first discovered by SCHIRACH, nothing else 
than imperfectly developed females. If the larvee of workers in the first 
three days after leaving the egg receive a more abundant and more fluid 
nutriment, and be transferred to the larger royal cells, there proceed from 
these, according to observations, which have been often distrusted, but, as 
it seems, are not deceptive, fruitful females or queens. The instinct of the 
working bees is consequently the instinct of female animals ; they accomplish 
a part of the maternal duties and take care of the larvee, the progeny of 
their more highly preferred sister. Some of the working bees have the 
charge of collecting food and material for building; others, apparently 
weaker, remain in the hive, care for the feeding of the larvee, and fulfil 
domestic duties. 


These insects live originally in hollow stems of trees. Our domestic bees 
build in hives, to which different forms have been given. When a swarm 
of bees first comes into a hive, they cover it internally with an adhesive, 
resinous fluid, to keep out the cold air. This substance the ancients named 
propolis; the bees obtain it from the clammy buds and young leaves of 
willows, elms, &c. Next they build with the wax (which was formerly 
thought to be prepared from the pollen of flowers, but is a true secretion 
from the honey!) perpendicular flat cakes or combs, beginning from above. 
These cakes consist of hexagonal cells, placed horizontally on each side, and 
opposed to each other by their tops, which are formed of three rhombs that 
meet in a solid angle. Each of these cells has 5% millimeters in mean diameter, 
and, the royal cells excepted, the rest are nearly of the same size. Between 
the cakes they leave spaces, which serve as passages, and in which two bees 
can creep at the same time, Some cells contain eggs, others larve or 
pupe, others again honey or pollen. The cell for the future queen is more 
spacious, almost cylindrical; its outer surface is rough, from impressed 
angular cavities, resembling imperfect cells. The number of these royal 


1 As early as the middle of the last century (1774), a german priest (HORNBOSTEL), 
under the name of MerrrropuiLus TrErOSEBASTUS, published observations on the sepa- 
ration of wax, which however were rescued from oblivion by TREVIRANUS only twenty 
years ago. The observations of JOHN HUNTER, Phil. Trans. 1792, p. 143, are better 
known. The secretion of wax occurs in very thin transparent little plates on the 
abdominal surface of the working bees, and is collected in the folds between the rings. 
See G. R. TREVIRANUS in FR. TIEDEMANN, G. R. and L. C. TREVIRANUS Zeitschr. f. 
Physiol. 111. 1829, 8. 62—71 ; comp. on the chemical question of the production of 
wax, a note in LreBie’s Organ. Chem. s. 307—315, from W. F. GUNDLACH’s Natur- 
gesch. der Bienen, Cassel, 1842, and the observations of Dumas and Miune Epwarps, 
supported by accurate weighing, communicated to the Academy of Sciences at Paris, 
Ann. des Sc. nat. ze Série, XX. Zool. pp. 174—18r. 
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cells is from two to twenty! They usually hang like stalactites at the 
margin of the honey-combs. Much wax is bestowed on these cells, which 
sometimes weigh as much as r5o common cells. 


Copulation, concerning which there has been much of fable, seems to 
occur during flight, and the lazy drones require to be excited to it by the 
queen. According to HUBER the penis remains in the queen, and the male 
dies in consequence ; the rest of the males also, as well as the male larvee, 
are put to death at the end of the summer, and cast forth from the hive. 


The larvae leave the egg after three days. After five days they prepare for 
changing. They surround themselves with a fine web, on which they are 
busied 13} days, and three days afterwards change into pupe. From the 
pupa after seven or eight days the perfect insect comes to view. This 
metamorphosis requires a shorter time in the queen, and a longer in the 
drones than we have here given for the workers (Huger). The working 
bees, when the perfect insects make their appearance, purify the empty 
cells, that they may be ready for the reception of new eggs. If the queen, 
as occasionally happens, should lay more than one egg in a cell, they carry 
out the supernumerary one. In the first beginning of spring (from 
February to April) no other eggs are laid by the queen than those which 
are to produce working bees; the eggs of the drones are laid at a later 
period (April, May), and in succession ; shortly afterwards follow queen- 
bee eggs. In this way the society increases, and then sends colonies forth. 
The old queen is at the head of the colony, and leaves a daughter behind 
in the kingdom which she is leaving. This is called swarming. Bees 
swarm several times in the summer; sometimes three or four swarms 
proceed from one hive; but the last swarms are small and commonly perish, 
That a hive is about to swarm, may be known by a certain noise or song, 
and an unusual movement within it. The swarm leaves the hive on a 
favourable day, and gathers on the branch of a tree, on which the bees 
hang like a large bunch of grapes. 

Respecting the age which bees attain, there is difference of opinion. 
It is probable, however; as the experiments of HUBER shew, that they do 
not form an exception to other insects in this respect, and that, however a 
beehive may last five, ten, or even thirty years, there is no cause for 
believing that the bees themselves reach such an age as ARISTOTLE sup- 
posed, according to whom they may be six or seven years old, The 
queen lives longer than the working bees”, 

Bees have many enemies, especially amongst birds and insects ; we shall 
afterwards have occasion to mention some of them. They are also exposed 
to many diseases. 

Amongst the numerous works on bees we must limit ourselves to noting 
some. The two chief authors on Natural History amongst the ancients, 


1 Occasionally, even more numerous according to some observations (RÉAUMUR once 
saw 40), but if ten be met with in a hive it must be considered to be a great number. 

2 F. G. DesBoroueH, On the durat. of Life in the Queen, Drone, and Worker of the 
Honey-bee. Trans. of the Entomolog. Soc. of London. New Series, London, 1853, HI. 
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ARISTOTLE and PrINY, must be used with caution, (Amrist. Hist. Anim. v. 
21, 22; Prim Hist. Nat. Lib. Xr. cap. vV—XX). 


Amongst the moderns our SWAMMERDAM made many observations on 
bees, and bestowed especially much care on their anatomy, Bijbel de 
Natuur. bl. 369—550. The chief sources for knowledge of the economy of 
bees are : RÉAUMUR, Mém. pour serv. à U Hist. nat. des Ins. Vv. pp. 207—728 ; 
M. A. G. Scmrracum, Hist. nat, de la Reine des Abeilles, la Haye, 1771, 8vo; 
Huger, Nouvelles Observations sur les Abeilles, 2 vols. 8vo. Paris et Genève, 
ISr4. 

A review of the collected observations of different writers was given 
first by Cm. BoNNer, Contempl. d. l. Nat. onzième partie, chap. 26, 27, 
Euvres, Tom. rx. (éd. 8vo. Neuchatel, 1781), pp. 111—145, and afterwards 
by KrrBY and SPENop, Introd. to Entomol. 11. pp. 119—214, Letters 19, 20. 
Several works are quoted and used with deep erudition in the extensive 
article on the honey-bee, contained in the excellent work of BRANDT und 
RaArzeBure, Medizin. Zoologie, II. s. 177—205. 


2. Posterior tibiee armed with two spines at the inferior and 
inner part. (Cubital cells three.) 


Euglossa Larr. Body smooth, shining. Proboscis elongate. 
Labrum quadrate. 


Aglaë Leperer. 
Comp. Zneyel. mêthod., Hist. Nat. Entomol. Tom. Xx. 1825, p. 105. 
(These insects appear to be parasitic, and differ from Euglossa as genus 
Psithyrus does from Bombus; see below.) 


Bombus Larr. Body hirsute. Proboscis moderate. Labium 


transverse. 

Humming-bees. These insects construct their nest with mosses under 
the ground. Sp. Bombus terrestris, Apis terrestris, L., RÉaum. Mém. s. l. 
Ins. T. vr. Pl. mm. fig. 1, PANZER, Deutschl. Ins. Heft 1. Tab. 16; black, 
with a yellow ring in front on the thorax and a yellow stripe at the base of 
the abdomen, of which the extremity is white. Bombus lapidarius, Apis 
lapidaria L., RÉaum. Ins. T. vr. pl. r. fig. 1—4, Curist, Tab. 7. fig. r, 
black, the extremity of abdomen orange or reddish. The species of this 
genus are numerous. They live in small societies and in inartificial dwell- 
ings, which bear the same relation to the thickly inhabited artistic habita- 
tions of bees, that hamlets or villages do to large towns. Amongst the 
females two varieties are found, of which the smaller alone lays eggs that 
produce males ; so also in Apès mellifica workers are seen, that stand half 
way between common workers and the queen, and which appear to proceed 
from larve of workers, into whose cells some of the queen’s food has 
casually fallen. 

Some species have no neuters, and do not live in society, but parasiti- 
cally in the nest of other Bombi. They ought, therefore, according to the 
strict requirements of systematic division, to be arranged with the follow- 
ing. Here belongs Apis campestris PANZER, Deutschl. Ins. Heft 74, Tab.r1. 
They form the genus : 
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Psithyrus Leeren. pe Sr. Fara, Apathus NEWMANN. 


Comp. Car. DREWSEN og J. Sontöpte, Fortegnelse over Danske Arter of 
Sleegterne Bombus og Psithyrus; KRöJeR’s Tidsskr. 11. 2. 1838, pp. KO5— 
r26, Tab. Tm. 


B. Solitarie. Males and females alone, without neuters. 
Posterior feet with tibise not excavated outwards, with first joint of 
posterior tarsì not tomentose internally. 


1. First joint of posterior tarsi produced at the external angle 
of the apex or slightly prominent: second joint placed in the oppo- 
site or internal angle. Posterior feet often large, very hirsute. 


t Paraglossee shorter than labial palps. (Cubital cells three.) 


Epicharis Kruc, LaArtr. Maxillary palps very short, with 
single joint. 
Acanthopus Kuug. 
Centris FABR. (in part). Maxillary palps with four joints. 


Species exotic, American. Fig. GuÉRIN, Zconogr, Ins. Pl. 74, fig. 6. 
Comp. on this genus LEPELETIER, Eneyel. méthod., Hist. Nat, Ins. Tom. X. 
p. 705. 


Aneyloscelis Liarr. (Tetrapedia Kuve), Ptilotopus Kuug. 
Saropoda LArr. Maxillary palps with five joints. 
Anthophora LATR. Maxillary palps with six joints. 


Sp. Anthophora hirsuta LATR., Apis plwmipes PALL., PALLAS, Spic. Zool. IX. 
Tab, 1. fig. 14;— Anthophora parietina LATR., Annal. du Mus. TI. 1804, 
Pp. 251—259g. Tab. XXII. fig. 1, A—D. 


Mellitwrga LATR. 


tt Paraglossee setaceous, of the length of labial palps or longer 
than these. (Cubital cells in some two, in others three.) 


Hucera Scorour, FABR., LATR. (and Macrocera SPINOLA). 


Comp. J. A. Sooporr Annus quartus historico-naturalis. Lipsie, 1770, 
8vo. Dissert. de Apibus, pp. 8, 9. 


Sp. Zucera longicornis, Apis longicornis L., SWAMMERDAM Bibl. nat. Tab. 
XXVL fig. 6; PANZER, Deutschl. Ins., Heft 64. Tab. ar. The antenne in 
the male are somewhat longer than the body. 


Melissodes LATR. 


2. First joint of posterior tarsi nearly of the same breadth or 
narrowed gradually from base to apex, with external angle little 
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or not at all produced; second joint inserted into the middle of 
apex of former. 


+ Labial palps different in form from maxillary, with two large 
basal joints compressed, dilated. 


Nomada Scororr, Farr. Mandibles small, narrow, unidentate 
or edentulous. Cubital cells in some three, in others two. 


Sub-genera: Oxea Krue, Crocisa JuriNe, Larr., Melecta LATR., 
Pasites JuriNe, Mpeolus Larr, Phileremus LATR, Ammobates 
LATR. 


Sp. Nomada succincta PANz., Deutschl. Ins., Heft 55, Tab. 21; Nomada 
Roberjeotiana PANzZER, ibid. Heft 72, Tab. rg, &c. 


Comp. HERRICH SCHAFFER, Auseinandersetzung der europüäischen Arten 
einiger Bienengattungen, in GERMAR'S Zeitschr. f. die Entomol. 1. 2. 1839, 
S. 267—288 ; the same in his continuation of PANZER's Deutschl. Ins. 
Heft 166 and 176. 


Megachile LaArr. (Anthophora FaBr, Phyllotoma Dumer.) 
Labrum elongate, inflected, porrect below under the mandibles. 
Mandibles broad, dentate or narrow, porrect, bidentate at apex. 
Cubital cells mostly two. 

r. With two cubital cells. 


a) With abdomen smooth or only downy, not pollinigerous. 





Sub-genera : Celioxys Larr., Stelis PANZER, LATR. 


b) With abdomen ín females provided, beneath with long sete forming 
brushes for collecting pollen. 


* With abdomen oval or triangular. 
Anthidium Faar., Larr. Maxillary palps with single joint. 


Comp. LATREILLE, Mémoire sur le genre d'Anthidie ; Annales du Mu- 
séum, XIII. 1809, pp. 29—53: pp. 207—234, Pl. r. 


Sub-genera: Osmia PANzER (Trachusa JURINE, in part, Osmia 
and Anthocopa Leeeret.), Lithurgus Larr., Megachile Larr. (Chali- 
codoma LereLer.) Maxilliary palps with two to four joints. 


Sp. Megachile centuncularis, Apis centuncularis L., Dumér. Cons. gén. s. 1. 
Ins. PL. 29, fig. 3, GUÉRIN Zconogr. Ins. Pl. 73, fig. 7. These bees cut 
pieces off rose-leaves, which they stick together and form into cases rolled 
artfully together in form of thimbles. They arrange several of these cases 
behind one another in a row, and lay in each of them an egg and a supply 
of food for the larva. See RÉAUMUR, Zns. vr. Mém. Iv Megachile mu- 
raria, Xylocopa muraria FaBR., RÉAuM. ib. Mém. mm. Pl. 7, 8; G. C. 
ScnarreR, die Maurerbiene, 1764. 
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*_* With abdomen elongate, eylindrical. 





Sub-genera : Heriades Spinora, Larr., Chelostoma LATR. 
2. With three eubital cells. 


Ceratina LArR. Maxilliary palps with six joints. 


Sp. Ceratina albilabris, Prosopis albilabris FABR., GERMAR and AHRENS, 
Faun. Ins. Europ. Fasc. v. Tab. 17, Cuv. R. And. éd. ill, Ins. Pl. 126, 
fig. 5; in the south of Europe: on the economy of this insect comp. the 
observations of SPINOLA, Ann. du Mus. X. 1807, pp. 236—248. 


tt Labial palps similar to maxillary. 
a) Cubital cells three. 


Aylocopa LATR. Labrum very hard, horny, transverse, with 
anterior margin ciliate. Mandibles sulcate, with point bidentate. 
Abdomen depressed, broad, with sides hirsute. Feet very hirsute. 

Sp. Xylocopa violacea, Apis violacea L., DumÉR. Cons. gén. s. l. Ins. Pl. 29, 
fig. 1; Cuv. R. And. éd. dll., Ins. PL. 126, fig. 4, in southern Europe, &c. 


Many large native species of remarkable size, with black or violet glister- 
ing wings, belong to this division, as also Xylocopa morio from Java, &c. 


Sub-genus : Mesotrichia Westw. 


Systropha ILriG. Antenne of males convoluted into a spire at 
the apex. 


b) Cubital cells two. 


Panurgus PANz., LATR., Eriops Krua. Antenne clavate or 
subclavate. 


Camptopceum SPINOLA. 


Rophites SPINOLA, LATR. 


Phalanx Il. Andrenetee. Median portion of ligula shorter 
than mentum, lanceolate or cordate. Labial palps similar to maxil- 
lary, quadriarticulate. (Genus Melitta KirBy.) 


These bees are all solitary, and consist of male and female indivi- 
duals alone. The females collect pollen, not only with the hind feet 
but with other haired parts of their body; they dig under ground 
and place by their egg a provision of pollen and honey. Others, 
not formed for gathering pollen, lay their eggs in the nests of other 
bees. 


Andrena Fanr. Median division of ligula acuminate at the 
apex, lanceolate or hastate (triangular, auriculate on each side). 
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Sub-genera : Nomia Halictus, Sphecodes, Dasypoda, Andrena 
LATR. 


Hyleus LATR. (not FABR.), Prosopis FABR., JURINE, LEPELET. 
Ligula dilated at apex, sub-emarginate. Cubital cells two. Body 
smooth. 


Sp. Hykeus annulatus, Apis annulata L., Sphex signata PANZER Deutschl. 
Ins. Heft 33, Tab. 2; Cuv. R. and. éd. ill., Ins. PL. 125, fig. 1 &c. 


Colletes Latr. Ligula emarginate, with lobes divaricate (cor- 
date). Cubital cells three. Body hirsute. 


Sp. Colletes fodiens, PANzER, Deutsch. Ins. Heft ros, Tab. 21, 22, &c.! 


Family XV. Diplopteryga. All the individuals winged. 
Anterior wings longitudinally duplicate, the insect being at rest. 
First joint of posterior tarsi not dilated. Eyes emarginate (reni- 
form). Antenne filiform or thicker towards the apex. Prothorax 
produced laterally as far as the the origin of the posterior wings. 
Body smooth. Females and neuters armed with a strong poisonous 
sting. 

Wasps. The inner edge of the upper wings is turned down so 
that their upper surface lies on the under wings”; hence the name 
Diploptera (double-winged), which Kirey, because the termination 
ptera denotes the names of orders of insects, changed into Dip- 
lopteryga (J. RremArpsoN, Fauna Boreali-Americana, 1v. 1837, 
p. 263). 

The wasps are mostly coloured yellow or red and black. The 
pupee are vermiform, and without feet. They are inclosed in sepa- 
rate cells, where they find food placed by the mother with the egg 


she has laid, or are fed daily by the mother or by the sterile 
working-wasps. 


Phalanx IL. Antenne with only eight distinct joints, the rest 
conjoined to form an obtuse or rounded club. Ligula with two 
terminal lacinize, received in the tubular base. Cubital cells only 
two complete. 


1 Comp. Entomologica, auctore J. IMHOFF, OKEN’S Zsis, 1832. s. 1198—1208 ; de- 
scriptions of species of the genera Colletes, Hyleus and Andrena, with remarks on the 
synonymy. 

2 The genus Ceramius seems to be the only exception to this, which however is 
denied by LEPELETIER, Hist. nat. des Hyménoptères, II. p. 590. 
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Masaris Far. 


Masaris Latr. Antenne (of males) longer than head. A bdomen 
elongate. 

Celonites LaTR. Antennee in both sexes very short, terminated 
by a globose club. _Abdomen scarcely longer than thorax. 

Sp. Odlonites apiformis, PANzeR, Deutschl. Ins. Heft 76, Tab. 19 ; DUMÉRIL, 


Cons. gen. s. U. Ins. PL. 31, fig. 9; Cov. R. and. éd. il, Ins. Pl. 123, fig. 9; 
in southern Europe. 


Phalanx II. Antenne with all the joints distinct, 13 in males, 
12 in females, with second joint geniculate, thicker from third 
Joint towards apex, acuminate at apex. 


a) Solitary! Mandibiles elongated-triangular, connivent, like 
a rostellum. Ligula narrow, elongate. Clypeus sub-cordiform or 
oval, with anterior margin produced and truncated. 


t_Cubital cells only two. 
Ceramius Larr., Krug. Labial palps longer than maxillary. 


Sp. Ceramius Fonscolombii LATR., GUÉRIN, Zeonogr. Ins. PL. 72, fig. 2. 
tf Cubital cells three. 


Synagris LarR., Fapr. Ligula produced into four very long 
sub-plumose setee. Maxillary palps short, with four joints. Man- 
dibles of males very large, porrect. 

Sp. Synagris calida, Vespa calida L., GoÉrinN, Tconogr. Ins. Pl. 72, fig. 3 s— 


Synagr. cornuta, Vespa cornuta L., Pneyel. méth., Ins. Pl. 382, fig. 10. 
Comp. on this genus LEPELETIER in Eneyel. méth. Ins. Tom. x. PP. 509, 510. 


Humenes LaTR, Fapr, Ligula tripartite, with middle part 
deeply incised, bifid. Four glandular points at the apices of ligula. 
Maxillary palps with six joints. 


a) With abdomen oval or conical, thicker at the base. 


Sub-genera : Pterochilus KruG (with labial palps plumose), Ody- 
nerus LATR. (Rhynchium SPINOLA). 


Sp. Odynerus auctus, Vespa aucta FABR., PANZER, Deutschl. Ins., Heft Sr, 
Tab. 17; Odyn. spinipis, (fem. Od. murarius), PANzER, Deutschl. Ins. 
Heft 17, Tab. 18. (Here belong, according to Aupouin, the observations 
of RÉAUMUR, Ins. VI. pp. 251—268. Pl. Xxv1. figs. 1— 10.) 


1 H. F. pr Saussure, Monographie des Guèpes solitaires, av. 21 pl. color. Paris et 
Genève, 1852, 8vo. 
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Comp. on this genus WESTMAEL, Monogr. des Odynères de la Belgique, 
Bruxelles, £833, 8vo, (Ann. des Sc. nat. XXX. 1833, PP- 426—432) ; HER- 
RICH-ScHarreR, Deutschl. Ins. Heft 173, 176 ; LÉoN-Durour, Mém. pour 
servir à U Hist. de industrie et des métamorphoses des Odynères, Ann. des. 
Sc. nat. ze Série, Tom. x1. 180g. Zool. pp. 85—103. (Odynerus rubicola) ; 
Aupourn, Observations sur les moeurs des Odynères, ib. pp. 104—1 13. 

b) With first two joints of abdomen coarctated to form a petiole, the first narrow 
ob-conical, the second sub-campanulate. 


Sub-genus : Zwmenes LarRr. (Zethus FABR., Discalius Lamm) 


Sp. Eumenes coarctata, Vespa coronata PANZ., GEOFFR. Ins. m1. Pl, xvr. 
fig. 2; PANZeR, Deutschl. Ins, Heft 64, Tab. r26, and Vespa coarctata 
PANz. dbid. 63, Tab. 6; Vespa pomiformis, PANz. ib. 63, Tab. 7, fem. &c. 


b) Soetal. Mandibles subquadrate, obliquely truncated and 
denticulate at apex. Lingula little elongate, tripartite, with middle 
part bifid. Four glandular points at apices of lingula. Labial 
palps quadriarticulate, maxillary sexarticulate. Cubital cells three. 


Vespa (Species from genus Vespa L., Vespa, Polistes LATR.) 


In wasps the upper lip (labrum) is hidden behind the head-shield 
(clypeus) and upper jaws (hintere Zunge, TrrvirANus, Verm. Schr. 
m. Tab. xv. figs. 7,8,9,L’). Close under the upper-lip is found a 
valve, which SAvIGNY names epipharyne or epiglossa (vordere 
Zunge TreviraNus). The Aypopharynx of SAVIGNY (Klappe Tre- 
VIRANUS, Ll. 1. s. 134, Tab. xv. figs. 6—8, letter v.) is a valve closing 
a cavity which was discovered by BRANTs, and named gluten-cavity 
(see his work cited above, p. 452, Tijdschr. voor. Nat. Gesch. vi. bl. 
97) ; in this cavity, not unlike the buccal sacs of certain mammals, 
the wasps keep small pieces of wood for building their nests*. The 
wasp’s nest consists of a kind of paper, prepared from small pieces 
of old wood and bark of trees; they gnaw off the pieces with their 
upper jaws; the cakes are usually horizontal ; the uppermost are 
formed first and afterwards the lower ; they hang together by little 
pedicles, and the uppermost of all is fixed to the common covering ; 
for most wasps form a common covering for their nests, whilst bees 
merely hide their waxen dwellings in hollow trees or under the 
ground. A wasp's nest either hangs freely in the air, or is formed 
under ground or in cavities of trees. The cells are hexangular, 
perpendicular, and generally with the opening facing downwards. 


1 On the under-lip (ligula) and the other parts of the mouth in wasps, comp. the fig. 
in RÉAumur, Mém. s. !. Ins. vr. PL. 16, fig. 2. 
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In bees we saw a monarchy with a queen at the head ; here the form of 
government is a republic, the members of which are supported less by their _ 
own industry than by rapine. Wasps are freebooters ; they are very eager _ 
for the juice of fruits; they suck the fluid that adheres to meat in 
slaughter-houses, cut pieces off, rob bees of their honey and murder them, 
as well as other insects, not for their own use, but to feed their larvae with 
them. This robber-state, however numerous its citizens may be, owes its 
origin to a single mother. She is fertilised in the autumn, and lives over 
the winter, whilst the neuters and males die, and in the spring commences 
the work alone. After a while she is assisted by sexless wasps which are 
her first-born children. In autumn males and females are born. At that 
time some hundreds of the last are often found in a single nest, dwelling — 
in uninterrupted peace, whilst amongst bees only two or three females 
are able to be of one mind together, for a short time. The working wasps 
are smaller than the rest ; they all die from the cold of winter. 


ds 


Comp. RÉAuMur, Mém. s. l. Ins. vi. Mém. vr. vir; Bonner, Contempla- 
tion) de la Nature, XI. partie, chaps. 23—25 ; (Wuvres d’ Hist. Nat. et de 
Philos. Tom. Ix. 8vo, pp. 99—1o00o; KiRBY and SPENCE, Introd. to Ento- 
mol. IL. pp. 107— 112. 


Polistes LATR. Clypeus produced anteriorly into a sharp tooth. 
Abdomen in some adhering to the thorax by a long petiole. 


Sp. Vespa nidulans FABR., Epipone chartaria LiATR., Hist. nat. des Crust. et 
des Ins. xim. Tab. ro2, f. 6; GUÉRIN, Zconogr. Ins. Pl. 72, fig. 7. This 
South-American species makes very large nests, as though of pasteboard, 
hung to a branch of a tree, like long sacks with a conical lower end, with 
an opening in the middle. The cells are attached to different transverse 
partitions, which are perforated in the middle ; this is the Guèpe cartonnière 
of RÉAUMUR, Zns. vi. Mém. vir. p. 224, &e. Pl. 20—24, &e. To this division 
also belongs the honey-gathering wasp of the Brazils, named Zecheguana ; 
see LATREILLE, Mém. du Muséwm, XI. pp. 313—320, and another species 
which A. Warre names Myropetra scutellaris, whose nest differs from that 
of Vespa nidulans by the conical knobs with which it is beset externally. 
Ann. of nat. Hist. vir. 1841, pp. 315—322. 


To the division Polistes belong some European wasps whose nest has no 
common covering, the cells lying bare. SWAMMERDAM, Bijbel der Nat. 
Tab. 26, fig. 15 ; Rorsrn, Ins. m1. Bomb, et Vesp. Tab. vir. 


Vespa LarR. Clypeus truncated anteriorly, emarginate. 


Sp. Vespa crabro L., RÉAUMvR, Jus. vr. Pl, xvm. !— Vespa vulgaris Li, 
RÁaum. ibid. Pl. xrv. figs. 1—7, PANZER, Deutschl. Ins, Heft 49, Tab. 
19, &c. 





1 That this insect, the largest and most voracious wasp of Europe, may be to some 
extent tamed, and then is not to be feared, appears from the observations of P. W.J. 
MUELLER ; see his amusingly written paper in GERMAR und LINCKEN, Magazin 
der Entomologie, 111. 1818, s. 56—68. 
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Family XVI. Meterogyna. Females (amongst the solitary) or 
neuters (amongst the social) apterous; males less than females. 


_ Wings not plicate, with cells often few, incomplete. First joint of 


posterior tarsi not dilated. Females and neuters in some furnished 
with a sting, in others with anal glands that secrete a peculiar 
acid. Ligula small, membranous, round, excavated or hooded. 
Antenne geniculate. 


Phalanx I. Soctalia or Formicarie. Males females and neuters, 
or abortive females. Neuters apterous, without ocelli, with head 
very large, and labium large, descending under the mandibles. 
Mandibles strong, often denticulate. Antenne filiform or subin- 
crassated towards the apex, with first joint very long, cylindrical 
or obconieal. Petiole of abdomen formed of one or two globose 
nodes. 


Formica L. 


Ants (fowrmis, Ameisen, mieren). The females have wings that 
easily fall off, or are stript off by themselves after copulation. The 
sexless individuals on the contrary are without wings, and without 
simple eyes (ocelli) also ; they are, like the working bees, imperfect 
females, as appears also from the observation of Hugser, who fre- 
quently saw males copulate with them, but the act always caused 
the death of the neuters. The males and females are found as per- 
fect insects in the nests for a short time only, for they desert them 
as soon as they have gotten their wings. The males are smaller 
than the females, and have also a smaller head and smaller upper 
jaws, but larger eyes. These animals live together socially, construct 
for themselves nests of earth, leaves, straw}, &c., in which other insects 
and their larvee often reside, as those of Cetonia and other Coleoptera, 
especially Brachelytra, which in these last times has given occasion 
to much ifiquiry among entomologists®. Above the place where 
they dwell the ants raise small hillocks or round heaps of earth. 
Other species live in hollow stems of trees. Along straight roads 





1 Hence there exists a species of vegetable manure and a high temperature in an 
ant’s nest, which continues even after it has been deserted by its inhabitants. ROBERT, 
Ann. des Sc. nat. sec. Série, xvm. Zool. 158. 

2 On insects living in ants’ nests, see amongst others : MANNERHEIM, Bullet. de la 
Soc. imp. de Moscou, XVI. 1843, pp. 70—78, Makin, ibid. xIx. 1846, pp. 157—187, 
and especially Fr. MAERKEL in GERMAR'S Zeitschr. f. d. Entomol. 111. 1841, pp. 20— 
225, ibid. v. 1844, 8. 193—271. 
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over the ground, often a hundred feet long, which all end like rays 
at the dwelling, the ants pass to and fro ; irregular and tortuous 
passages lead to the separate habitation of the future generation. 
All the labour of building, of nursing and feeding the larvee &c. is 
discharged by the neuters. They live on fruits, insects and their 
larvee, on dead birds and small mammals. They are very fond of 
sugar, and follow the plant-lice in order to swallow the sweet sap (the 
honey-dew) that drops from their body. They lay up no provision 
for winter, as far at least as relates to our native species, but pass 
the winter in a state of torpor, taking no food at all in the severest 
cold. The working ants bear the larvee and nymphs with the great- 
est care between their jaws to the surface when the sun shines on 
their dwelling, and down again when rain falls on the earth, and 
they defend with incredible courage the commonwealth which has 
no other government but a true republic. The larvae and pupee are 
commonly taken for eggs by the uninformed, and serve for food for 
certain singing birds in cages: nightingales especially are fond of 
them. In the last days of summer (August), in warm clear weather, 
the winged males and female leave the nest in which they have 
been brought up, fly in swarms through the air, copulate, and die 
soon afterwards, being swallowed by birds, or drowned in water 
and made food for fishes. The females that are left divest them- 
selves with their feet of the wings that are now useless, and found 
a new colony ; working ants, in whose neighbourhood they chance 
to be, drag them to their nest to lay their eggs there; when that is 
accomplished they are driven without mercy from the nest. 


Comp. on Ants: 

SWAMMERDAM, Bijbel der nat. bl. 287—299g ; CH. DE GEER, Ins. XVIII ième 
Mém. 1. pp. To42—1107 ; Bonner, Contempl. de la Nature, Partie XI. 
chap. 22, @uvr. compl. 8vo, IX. pp. 89—98 ; KIRBY and SPENCE, Introd, 
to Entom. 1. pp. 479—484 ; IL. pp. 45-—106 ; OKEN, Allgem. Naturgesch. 
Vol. 2, 1835, pp. 895—0945. 

LATREILLE, Hist. nat. des Fowrmis, 1 Vol. 8vo, av. fig. Paris, 1802. 

P. Huser, Recherches sur les maurs des Fourmis indigènes, 1 Vol. 8vo, 
av. fig. Paris et Genève, 18ro. 

Lunp, Sur les habitudes de quelques Fourmis du Bresil. Ann. des Sc. nat. 


XXIII. 1831, pp. 113—138. 


A. Petiole of abdomen composed of two distinct nodes. Females 


and neuters furnished with sting. 


Myrmica LArR. (with addition of other genera). 
Sub-genus: Atta FaBr, LArr., Maxillary palps short, with five 


joints or fewer. 
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Sp. Atta cephalotes FaBr., Formioa cephalotes L., Dr Geer, mes ar. BL ar, 
fig. 11, Larr. Fourmis, Pl rx. fig. 57, Korvar, Brasil. vozügl. läst. Ins. 
fig. ro. The neuters are five lines long with a very large head, heart- 
shaped, armed behind with two small spinules, chestnut-brown all over. 
These ants can. strip whole trees of their leaves in a few hours. In Suri- 
nam and Brazil®, 


Add sub-genera : Oryptocerus LATR., Stenamma W rstw., Myrme- 
cina Curris, Myrmecaria SAUNDERS, Carchara Westw., Solenopsis 
Wesrw., Pheidole Westw. 


Comp. J. O. Wesrwoop, Descriptions of several exotie species of Ants, 
Ann. of nat. Hist. vr. pp. 86—8g. 






Sub-genera Myrmica LArR. (and Zeriton ejusd.). Maxillary palps 

long, with six joints. 
Sp. Myrmiaa rubra, Formica rubra L., FABR., SWAMMERDAM, Bijbel d. nat. 
Tab. xvr. figs. 1—13. LATREILLE, Fourmis, Pl, x. f. 62. Comp. on this 


ant, whose sting he has also figured, LEEUWENHOECK, 58e, Missive von g Sept. 
1687, Vervolg der Brieven, bl. 97— 107. 


B. Petiole of äbdomen with a single joint. 


Ponera LATR. Females and neuters aculeate. 


Add sub-genera : Odontomachus Larr. (Daceton Perry does not 
differ from Odontomachus, on Wesrwoop’s authority), Condylodon 
Lunp, Typhlopone Westw., Anomma SHUOK. 


Comp. SHUCKARD, Ann. of Nat. Hist. v. pp. 326—328; Wesrwoop, 
ibid, vr. pp. 81—85. 


Formica Lartr. (spee. from gen. Formica Li) Sting none. 
Add sub-genus: Polyergus LATR. 


Sp. Formica rufa L., Larr., Fourmis, Pl. v. fig. 28, AB, (fem. Formica 
dorsata PANzER, Deutschl. Ins. Heft 54, Tab. r). This species, without a 
sting, affords the formic acid (Acidum formicarum 8. formicicum, acide for- 
mique), a secretion from glands in the abdomen of the females and neuters. 
This acid is constantly fluid, colourless, of a pungent smell and sharp 
taste. Fourcroy and VAUQUELIN were of opinion that it consists of a 
mixture of acetie and malice acid; but the experiments of GEHLEN and 
others have shewn that it is a peculiar acid. 


Formica rufescens LATR., Fowrmis, p. 186, PL. vr. fig. 38; this species 
robs the nests of other species of ants of the larve and pupe of neuters, 
and carries them to its nest, where they are brought up with the young of 
their robber by neuters which have proceeded from larvze and pupee stolen 


l Ants are very numerous in South-America, and, by removing dead animals and 
destroying other insects, perform the same office in the economy of nature with the 
Carabici and Dermestes and other Clavicornes. The natives also eat ants. Smoked 
ants (Vachacos) are a favourite article of food with the Indians at the Rio-negro ; 
V. Huxsoupt's Reise in die dEquinoctial-Gegenden, Iv. s. 315. 
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at an earlier period. These ant-nests are thus inhabited by two different 
species, of which one alone works. They are the Amazon-ants of HUBER, 
whose observations have been confirmed by LarreiLvE (Mémoires sur 
divers swjets, Paris, 8vo, 1819, pp. 236—240), and by HANHART (Wissen- 
schaftlicher Zeitschr. von Lehrern der Bascler Hochschule, cited by OKEN, 
Allg. Naturgesh. Vv. 2. S. 943-—045)- 





Phalanx IL. Solitarta s. Mutillarice. Males and females alone. 


Males winged. Females apterous, without ocelli, furnished with 


sting. 


Antenne filiform, with first and third joints elongate. 


Burmeister and Wesrwoop place these insects in the neighbour- 
hood of Seolia in the following division. 


® 
Dorylus FBR, LATR, Antenne short, inserted near the mouth, 


above the forcipate mandibles. Head small. Abdomen elongate, 
eylindrical. Body, especially thorax, downy. 


Insects of which the males alone are known, perhaps parasitic in ants’ 
nests. Sp. Dorylus helwolus, Mutilla helwola L., DumÉr. Consid. gén. s. l, 
Ins. PL. 32, fig. 1 (below) ; Cuv. R. And. éd. dll., Ins. Pl. 118, fig. 1 (the 
feet are here badly depicted) ; habit. Cape of Good Hope. All the species 
are exotic, from the eastern hemisphere, particularly Africa. (There is in 
the Leyden Museum a species from Java and from Siberia ?) 


(Add sub-genera : Rhogmus and JZnictus SHUCKARD). 


Labidus JURINE, LATR. 


All the species American. According to SHUCKARD, genus Zyphlopone 
Wesrw. should belong here and contain the females of the ZLabidi, on 
which point see the opinion of Wesrwoop, Ann. of Nat. Hist. vr. 

But on Dorylus comp. by all means SHUCKARD, Monograph of the Dory- 
lidea, Annals of Nat. History, v. 1840, pp. 188—20o1, pp. 258— 272, pp. 


315— 396. 


Mutilla L. (exclusive of Mut. helvola.) Antenne inserted above 


the anterior margin of the clypeus. Head transverse, broad. Abdo- 
men oval or conical. Feet of females strong, with tibiee spinous 
ciliated. 


A. Mutilla Larr. (spec. of Mutilla L.) Thorax undivided. 
Sp. Mutilla rufipes FaBr., Mutilla sellata PANzeER, 6 or 7 millim. in size, 


thorax and feet red-brown, abdomen black with a white spot on the middle 
and a transverse band of white hairs at the posterior extremity. The male 
is Mutilla ephippium FaBr., Cuv. R. Ani. éd. ill, Ins. PL 118, fig. 3. 


Add sub-genus: Apterogyna LATR., DArM. Antenne long, in 
males almost of the length of body. ‘Thorax undivided. Two 
anterior segments of abdomen narrower, discrete. 

Sp. Apterogyna Olivierti, Dictionn. class. d’Hist. nat. Tab. 71, fig. 9, from 


Arabia and Egypt &c. 
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Psammotherma Larr. Antenne (of males) bipectinate. 


Sp. Psammotherma flabellata, Cuv. R. Ani. éd. ill., Ins. PL. 118, fig. 6. 


B. Thorax (in females) divided or nodose. Sub-genera: Me- 
thoca LarR. (male Pengyra Larmr.), Myrmosa Larr., Myrmecoda 
ejusd. (male Phynnus, Scotcena). 

Note —That Tengyra is the male of Methoca was observed by VAN DER 


LINDEN, Ann. des Sc. natur. XVI. 1829, pp. 48, 49; on the others, comp. 
Wesrwoop, Introd. to Modern Classif. IL. p. 215. 


Genus Scleroderma Krua. Is this its place ? 


Family XVII. Fössorcs s. Sphegina. Wings in both sexes 
obvious, expanded. Tarsus of posterior feet simple. Aculeate, soli- 
tary hymenoptera, (males and females alone). 


Diggers. This family consists principally of the genus Sphex 
(sand-wasp) of Linneus. The females of most of the species dig 
in the ground nests for their young, and lay in these holes near 
their eggs insects or larve, sometimes spiders, as food for their larvae 
when they leave the egg. The larve have no feet, resemble mag- 
gots, and spin themselves in, before changing into pupe. The per- 
fect insect is usually very lively, and sucks with avidity the honey- 
sap of flowers, on which (especially on the Umbelliferae) it is 
frequently met with. In many the lower jaws and under-lip are 
prolonged and form a rostrum ; the ligula however is not filiform, 
but commonly has a broad termination. 


Crabro Far. Prothorax very short, linear, transverse, remote 
from the origin of anterior wings. Feet short or of moderate length. 
Head large, quadrate above. Labrum concealed or scarcely exsert, 
transverse. _Abdomen obovate, constricted or clavate at base, 
petiolate. Antenne often thicker towards the apex. 


Sub-genera: Cerceris LarR., Philanthus FABR., LATR., Psen LATR., 
Jur. (Mimesa SHUK.), Alyson Jurine, Mellinus Farr., Pemphredon 
Larr, Stigmus JURINE, Crabro FaABR, Gorytes LaTR, Prypoxylon 
Larr., FABR. 


Note Genus Crabro (in the stricter sense) is distinguished by antenne 
geniculate, mandibles bifid at apex, a single cubital cell alone complete, 
a radial cell appendiculate (another imperfect). LEPELETIER DE Sr. FAR- 
GEAU divided it into several genera, of which for the sake of brevity I omit 
the names. See his Mist. nat. d. Hymén, nr. pp. 99, &c., and a critical 
revision by HERRICH SCH@FFER, Deutschl. Ins. Heft 179—18r. Comp. 
also DAHLBOM, Synops. Hymenopterol. Scandinav. T. 
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These insects are mostly coloured black with yellow spots and 
stripes. The anterior part of the head (clypeus) is beset with fine 
smooth hairs that often have a beautiful silvery or golden lustre. 
They lay their eggs in holes, which they excavate with their fore- 
feet, and place near them a provision of food (insects or spiders— 
every species appears to select by preference a definite kind), which 
they drag either with their jaws or their hind feet. LrPELETIER 
DE Sr, FARGEAU was of opinion that certain species whose fore-feet 
are not at all or only slightly haired, and hinder-feet without spines, 
are unfit for digging, and that they lay their eggs in the holes of 
other species, like the cuckoo in the À of birds. But later 
observations oppose this; see Wesrwoop, Introd. to Mod. Classif. 11. 
pp. 188—190. 

Sp. Crabro cribrarvus, Sphex cribraria L., DuMémr. Cons. gén. sl. Ins. PL. 3r, 
fig. 3; PANZER, Deutschl. Ins. Heft 15, Tab. 18,19 ; black ; a yellow trans- 
verse streak forward on the thorax, as also a small double spot on the 
middle of the thorax between the posterior wings and different transverse 
stripes, of which the two middlemost are interrupted in the middle; the 
tibice and tarst of the same colour ; length 7 lines. The male of this, as of 
some other species, has on the tibize of the forefeet a disciform expansion, 
which on copulation serves to clasp the female. This disk has been taken 
for a sieve (from whence the specifie name is borrowed), and the property 
of sifting the pollen of plants been recognised in the insect. (ROLANDER, 
Ventensk. Akad. Handlingar, Stockholm, 1751). This strange opinion owes 
its origin to the erroneous notion that the light transparent points seen on 
the disc are apertures; it was refuted by De GEER (Mém. s. les Ins. II. 
p. 818) and Gorzr (Natursforscher II. 1774, S. 21—65). 


Nysson LATR. Antenne filiform. Abdomen conico-ovate or 
conical, broader at the base. Head moderate. The rest of the 
characters of the preceding genus. Mandibles entire. 


Sub-genera : Pison SPINOLA, Larr., Nitela Latr., Oxzybelus Larr., 
JURINE, Nysson LATR., JURINE, Astarte LATR. (Dimorpha JURINE.) 


Sp. Oxybelus uniglumis, Crabro uniglumis PANz., Deutschl. Ins. Heft 64, 
Tab. 44 ; GUÉRIN, Zconogr. Ins. Pl. 71, fig. 2, &c. 


Larra FaBr. Prothorax short, transverse, linear, not extended 
as far as the origin of anterior wings. Feet short or moderate. 
Labrum concealed. Mandibles at the base deeply emarginate on 
the outer side. Abdomen conical. 

Dinetus JuriNe, Miscophus JURINE, Larra FABR. (in part), LATR., 


Lyrops Irie, Larr. (Loris Fagr.), Palarus LatR., Dryudella Ser- 
NOLA, Gastrosericus ejusd. (Ann. de la Soc. entom. de France.) 
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Sp. Zarra ichneumoniformis FaBR., PANZER, Deutschl. Ins. Heft 76, Tab. 
18, &c. 


Bembex FaBr. Prothorax and feet as in the preceding genus. 
Labrum exsert, often triangular, inflected. Mandibles narrow, 
dentated on the internal side. Maxillee and labium often extremely 
elongate, inflected. Body elongate, abdomen ovato-conical. 


Sub-genus Bember LTR, (and Monedula ejusd.) Labrum trian- 
gular. Maxillee and labium very long, linear, inflected, forming the 
promuscis. 


Sp. Bembea rostrata, Apis rostrata L., PANzER, Deutschl. Ins. Heft 1. Tab. 
ro; Dumér. Cons. gén. s. l. Ins, Pl. 30, fig. ro; LATR. Ann. du Mus, XIV. 
PL. 26, figs. 9—13; black, felty, with yellow feet, and light greenish 
yellow transverse bands on the abdomen ; g—ro lines long. The female 
digs holes in the sand, and lays in each of them an egg with a sufficient 
quantity of Diptera (especially Eristalis tenax) for feeding the larva. Most 
of the remaining species are at home in warm regions; but the species 
quoted occurs occasionally all over Europe, even in Sweden, 


Sub-genus Stizus LATR, JURINE. Labrum small, semicircular. 
Masxillee and labium porrect, not inflected, nor elongato-linear. (Im- 
termediate lacinia of labium elongato-cordate. Maxillary palps 
somewhat long, extended beyond the apex of maxilla.) 

Sp. Bembex ruficornis FABR., Ent. syst, Larra ruficornis ejusd. Syst. Piez., 


Cuv. R. And. éd. ill, Ins. Pl. rar, fig. 3; habit, in south of Europe and 
Numidia, &c. 


Sphex LiN. (exclusive of many species). Prothorax continued 
laterally as far as the anterior wings, narrowed forwards, resem bling 
a joint or node. Labrum scarcely or not at all exsert. Three com- 
plete cubital cells. Antenne slender, with joints elongate, often, 
at least in females, convolute or arcuate. Posterior feet very long, 
with tibiee and tarsi spinose. Abdomen adhering to thorax by a 
long petiole. 


* With mandibles edentulous. 


Sub-genera : Pelopoeus Larr., FaBr., Podium FaBr., (Prigonop- 
sis Perry), Podium LAtR. (not FaBr), Ampulee Jur, Larm. 
(Chlorion FaBR. in part). 


** With mandibles on inside dentate. 


Sub-genera : Dolichurus Larr, Trirogna Wesrw., Aphlelotoma 
VOL. L 24 
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Wesrw.!, Chlorion LAtrr. and Fapr. in part, Sphee Latrr., Prondeus 
LarR., Ammophila KrrBy*. 


Sp. Sphex sabulosa L. (Ammophila), Panzer, Deutschl, Ins. Heft 65. Tab. 
Taner 


Pompilus Far. Prothorax produced as far as anterior wings, 
subquadrate, not narrower forward. Abdomen with very short 
petiole. Posterior feet long, ciliated on the inner margin. Cubital 
cells three, or two, alone. Antenne as in the preceding genus. 


Sub-genera : Aporus SPINOLA, Planiceps LATR, Pompilus LATR., 
Ceropales Latr., FaBr., Pepsis Fanr. (in part), LATR. 
On these and other sub-genera comp. Lereuer. Hymenop. IL, and 
J. Somröprr de speciebus Pompilidarum in Dania obviis, Kröver’s Tidsskr. 

I. 1837, pp. 313—354- Tab. Iv. 


Sp. Pompilus viaticus FABR., Sphee fusca L., PANzER, Deutschl. Ins. Heft 
65, Tab. 16; Dumár. Cons. gén. s. l. Ins. PL. 33, fig. 3, &c. 


Sapyga Larr., Hellus FABR. Prothorax transverse, produced 
to anterior wings. Abdomen elongate, shortly petiolate. Labrum 
not or scarcely exsert. Mandibles strong. Eyes emarginate (lunate). 
Antenne of length of head and thorax at the least, towards the 
apex thicker or sub- clavate. Feet short, slender, with smooth 
tibiee. 


Sp. Sapyga quinquepunctata Latrr., Gener. Crust. et Ins. Tab. xm fig. 9, 
(of which perhaps Sapyga varia, Eneyel. méth. and GUÉRIN, Iconog gr. Ins. 
PL. 69, fig. 11, is merely, as LEPELETIER supposes, a variety), habit. in 
France. 


Note. — Genus Polochrwm SPINOLA, unknown to me, differs from Sapyga 
by its antenne filiform. 


Here also were referred formerly genera Thynnus FABR. (in part), LATR., 
and Scotcena LATR. Partly at least they belong to the Mutillaria, and contain 
males of genus Myrmecoda. Comp. also genus Amblysoma Westw. and 
Anodontyra ejusd., Guérin, Magas. de Zool. 1841, Ins. PL. 80, 81; females 
are unknown. 


Scolia FaBr. Prothorax produced laterally as far as wings, as 
in the preceding genus. Eyes emarginate, reniform. Antenne 
thick, filiform, in males almost of the length of head and thorax, 





1 Annals and Magazine of nat. Hist. vim. 1841, p. 152. 
2 Transact. of the Linn. Soc. Vol. rv. 1798, p. 195. For some other sub-genera we 
may refer to LEPELETIER, Hymenopt. UI. 
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in females shorter, arcuate. Labrum retracted. Mandibles strong, 
_eruciate. Abdomen elongate, with short petiole; body hirsute. 


Sp. Scolia quadrimaculata F., DuMér. Consid. gen. s. l. Ins. PL. 3r, fig. 2, 
habit. in North America, &c. Most of the species exotic, some very large. 
In the South of Europe occur Scolia hortorum FABR., Scolia insubrica 
(Scolia interrupta) PANZER, Deutschl. Ins. Heft 62, Tab. 14, &c. 


Note.— The males are distinguished by longer abdomen, trispinose at 
apex (anus tridentate), whence the name of the genus appears to be derived 
(ok@Xos, spina). Feet of females thicker, very hirsute. 


Add sub-genera Meria Iurie., arr, Myzine Larr., Tiphia FABR. 


Section IL. Zerebrantia. Abdomen in females furnished with 
a borer or ovipositor, sessile in many. Antenne various, usually 
with joints more or fewer than thirteen. Upper capitulum of femur 
mostly distinct, as though forming a second trochanter. 


Amongst these Zymenoptera, which deviate more from the usual 
type, there are many species whose larvee are provided with six 
horny feet. HARrric first drew attention to the difference of articu- 
lation between the hip and the thigh, and named these Aymenoptera, 
on that account, ditrocha, and those of the former division, on the 
other hand, monotrocha. SUNDEVALL has given a better explanation 
of this disposition, which we have followed in our statement of 
characters; Arsberüttelse om nyare zoologiska Arbeten 1837 —1840. 
Stockholm, 1841, pp. 324, 325. The genus Chrysis according to 
this character ought to belong to the first division. 


A. Hntomophaga (Pupivora Lartr.) Abdomen petiolate. Luarvee 
apodous, mostly living parasitically in other insects. 


Family XVII. Ohrysidides. Inferior wings with no cells, 
but only some Longitudinal veins; superior with radial cell long, 
single cubital cell imperfeet. Antenne filiform, with thirteen joints 
in both sexes. Abdomen joined to thorax by narrow, very short 
petiole, below plane or vaulted, composed of only three or of four 

__eonspicuous segments, dentate posteriorly in many. Integuments 
of body hard, smooth. Borer of females inclosed in eoncealed 
terminal segments of abdomen, receiving one another by inva- 
gination, composed of three setse, the groove of one containing the 
two others. 


The golden-wasps. These insects were thus named on account of 
the shining metallic colours in which they glitter (the abdomen is 
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mostly gold-green or purple-red, sometimes blue, just as the hea 
and thorax usually are), and which have caused them to be comparec 
with humming-birds. 


The first joint of the antenne is elongate ; at the second joint 
they are bent geniculately. The females lay their eggs in the nests 
of other Aymenoptera, whose larve are eaten by theirs. These 
insects are protected from the sting of bees and other hymenoptera, 
their natural enemies, by their hard integument ; and besides this, 
they have the power of bending the abdomen under towards the 
thorax, and so, like the Armadillos amongst the mammalia, of 


contracting themselves into a ball. They form the transition 


between the first and second divisions, and are joined to the first, 
that of the aculeata, by Hartig, because they are without the part 
which he considers to be a second trochanter. 

Comp. on this family LreevErIeR, Mém. sur quelques espèces nouw. d'in= 


sectes de la section des Hymenoptères porte-tuyauz, av. fig. col. Ann. du Mus. 
VII. 1806, pp. 115—129. 


The borer, improperly named a sting, is described and figured by De 
GEER, Mém. p. Hist. d. Ins. 1. pp. 834—836, PL. 28, f. 19—21, Pl. 29, 
figs. TI, 2, 


Parnopes Larr. Maxillee and labium very long, linear, form= 
ing a kind of promuscis inflected beneath the thorax. Maxillary 
and labial palps very short, biarticulate. 


Sp. Parnopes carnea LATR., DuMmÉR. Cons. gén. s. l. Ins. PL 31, fig. 7; AH 
RENS (GERMAR) Faun. Ins. Eur. Fasc. m1. Tab. ro. This species has its 


habitat in the south of Europe, and lays its eggs in the nest of Bembex ro8- 


trata; see LATREILLE, Ann. du Mus. d' Hist. nat. XIV. p. 415. 


Chrysis L. Labium not in form of a promuscis. Maxillary 


palps with five joints, labial triarticulate. 
a) Palps equal. 
Sub-genus Stilbum SerNora, (Stilbum and Muchreus LATR.) 


b) Maxillary palps longer than labial. 


Sub-genera : Cleptes Ltr, Chrysis SPINOLA, Elampus SPINOLA, , 


Hedychrwm LATR. 


Sp. Ohrysis ignita L., FRIsoH, Ins. 1x. Tab. x. fig. 1, Surzer, Die Kennz. der + 
Ins. Tab. xix. fig. 121, Cuv. R. And. éd. ill, Ins. PL r 16, fig. 6, glittering, » 
with thorax green, and abdomen golden from above of a fire-red play, 
and having at its extremity four denticles. Chrysis cyanea L., PANZEE,! 


Deutschl. Ins. Heft 51. Tab. ro, &c. 
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___ Family XIX. Oayura s. Proctotrupúi Lark. (Oodrind DALMAN, 
Nees VON BsseNBEckK, with addition of other genera.) Inferior 
wings without nervures, superior either in like manner without any 
pervures, or with few and longitudinal only, destitute of cubital 
eell and often of humeral likewise. Antenne with 8—15 joints 
(in most 10—12), filiform or thicker towards, extremity, in males 
‚ mostly longer, in females sometimes clavate. Borer or ovipositor 
‚at the extremity of abdomen, in some exsert, conical, in others re- 
‚tractile within the abdomen, containing three setae. 





These tail-boring ichnewmons are mostly very small, some only 
l or 3 line in size, or even smaller (Zchnewmon atomus L.), so 
that the investigation of the oral parts is rendered very difficult, 
and the characters derived from them are often insecure. The head 
in most of them is broad, the thorax long, the abdomen oval or 
conical. In some there are no wings, or very imperfect wings 
(especially in females); some have only four joints in the tarsus 
(Zphitrachelus Haimar, Mymar, &e.), which has also been observed 
in the family of the Chalcidiee, a remarkable anomaly in the Zymen- 
optera. The economy of the greater part is unknown ; but we may 
conclude, from those whose metamorphosis is known, that their 
larvee live parasitically in other insects, like the true Zchneumons, 
with which LiNNmus united the few species that were known to him. 
The larve of Platygaster live as parasites in those of the genus 
Cecidomyia (Diptera). Other species lay their eggs in the eggs of 
other insects (especially of Lepidoptera and some Hemiptera). To 
these belongs the Zchnewmon ovulorum L., according to HALIDAY a 
species of Mymar, and also the genus Teleas. 


Comp. on this family C. G. Nees voN ESSENBECK, Zymenopterorwm Ich- 
newmonibus affinium Monographice, Stuttgartise et Tubinge, 1834, 8vo. 1. 
PP. 311—397 ; and Wesrwoop, Zntrod, to Modern Classific. of Ins. n. 
pp. 167—173; as also the works of HArrpaY there referred to, and other 
English entomologists. 


Miymar Haripay. (Palps none?) Antennee 13—10 jointed in 
males, long, broken, 10—9 joimted, clavate in females. Wings 
narrow, often linear, anterior broader at the extremity (spatulate), 
ciliated on the margin. Abdomen in some sessile, in others peti- 
olate. 


Sp. Mymar pulchellus WALKER, GUÁRIN, Zconogr, Ins. Pl 68, fig. 6; Her- 
RICH-SCHEFFER, Deutschl. Ins. Heft 184, Tab, 135, (fig. copied in Curris, 
Brit. Entom. Tab. 411). 
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Note. —Here belong various sub-genera constituted by HALIDAY, 0 
which comp. Wesrwoop, 1. 1, Generic Synopsis, pp. 78, 79. 


Platygaster Larr. (with the addition of genera Scelio and Teleas 
ejusd.) Palps short. Abdomen depressed, sessile or affixed by a 
short petiole. Antenne broken, with ten or twelve joints, in females 
incrassated towards the apex. 


Sp. Teleas laeviusculus RarzeBure, Porst-Insekten, 11. Tab. vir. fig. 8; the — 
larva lives in the eggs of the Bombye pini; in those of Bomb. neustria — 
lives the larva of Teleas terebrans RarzreBurg, Teleas ovulorwm Bovoné. 


Add genus Zphitrachelus Harm. (tarsì with four joints) ; other 
sub-genera of this author are enumerated in Wesrwoop, Generie 


Synops, pp. 77, 78. 


Sparasion LAtr. Abdomen depressed, sessile. Antenne in- 
serted below the frons, twelve-jointed. Maxillary palps long, 
filiform, five-jointed, labial three-jointed. Wings almost without 
nervures, with stigma distinct. 

Sp. Sparasion frontale LATR., Ceraphron cornutus JURINE, Hymén. Pl. 13, 


fig. 44, Cuvier R. ond éd. üllustr., Ins. Pl. 116, fig. 1. HERRICH- 
ScHaFFER, Deutschl. Ins. Heft 184, Tab. 25. 


Ceraphron JURINE (in part). Abdomen subsessile, conico-acu- 
minate. Antenne broken; with eleven or twelve joints, the first 
elongate. Maxillary palps long, four-jointed, labial with two or 
three joints. Wings without nervures, in some none. 

Sub-genera: Megaspilus Wesrtw., Microps Harw., Calliceras 

Nezs. 


Sp. Ceraphron sulcatus JURINE, Hymén. PL, 14. 


Dryinus LATR., Gonatopus Kuug., Darm. Abdomen convex, 
_gubsessile. Antenne ten-jointed, porrect, mostly short or moderate. 
Mandibles somewhat prominent, acute, frequently dentate. Max- 
illary palps elongate, five- or six-jointed. Anterior wings with 
stigma pretty conspicuous, and radial cell incomplete, with two 
brachial cells; posterior wings increased by a lobe, in some no 
wings. 

a) With anterior tarsì of females raptorial. 
Sub-genera: Dryinus LArr, Anteon LATR., Chelogynus HAuw., 

Gonatopus LJune. 
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Sp. Dryinus cursor HALID., GUÉRIN, Zeonogr., Ins. Pl. 68, fig. 1, HerrrcH- 
ScnarrER, Deutschl. Ins. Heft 184, Tab. 21, (fig. cop. in Curris, Brit, 
Entom.) ;— Dryin. formicarius LarR., Gener. Crust. et Ins. IL. Tab. xn, 
fig. 5, &c. 


b) With anterior tarsi of females simple. 
* 


Bethylus LArr, Omalus JuriNe, Nees. (Maxillary palps sex- 
articulate.) 
Sp. Bethylus cenopterus, Tiphia cenoptera PANZER, Deutsch. Ins. Heft 8r, 
Tab. 14, &c. 


Add sub-genera Aphelopus DALM., Nees, Myrmecomorphus, Embolemus, 
Epyris Wesrwoop, 1. 1. p. 76. 


Proctotrupes LATR., Codrus JURINE, Nees. Abdomen conico- 
petiolate, with anal segments attenuated to form a curved tubule 
sheathing the borer. Antenne inserted in middle of frons, thir- 
teen-jointed in both sexes, straight, porrect. Maxillary palps four- 
jointed, much longer than labial. Superior wings with longitudinal 
nervures and stigma distinct. 

Sp. Procotrupes campanulator, Bassus campanulator FABR., GERMAR, Faun, 


Ins. Europ. Fase. v. Tab. 16; Proctotrupes pallipes, JURINE, Hymén. Pl. 
13, fig. 46, &c. 


Diapria Larr., Psilus JuriNE. Abdomen petiolate, campanu- 
late. Antenne inserted in frons, with 12—15 joints. Maxillary 
palps elongate, five-jointed. Wings often without nervures, and 
with stigma little distinet or none. 

Sp. Diapria verticillata, Psilus elegans, JuriNe, Hymén. Pl. 13, fig. 48; 
Diapria cornuta, PANZER, Deutschl. Ins. Heft 83, Tab. rr, &c. 
Add sub-genera Helorus Larr., Belyta Larr. (Belyta JURINE and 


Cinctus ejusd.), and several genera of recent authors, principally 
English, on which comp. Wesrwoop, 1. l. pp. 75, 76. 


Family XX. Chalcidie s. Chalcides. Posterior wings without 
nervures or with a single nervure submarginal, short; anterior with 
only one eubital cell, imperfect, radial cell mostly wanting. An- 
tennee with joints various in number, not more than thirteen, with 
first joint elongate, almost always geniculate, often thicker towards 
the extremity. Head anteriorily bisulcate for receiving first joint 
of antenne. Palps very short. Borer originating from a chink of 
inferior surface of abdomen remote from apex, mostly concealed or 
exsert at the termination alone. 
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The Chalcidie are small Insects, mostly shining with metallic 
lustre, many species of which are able to leap, though that is not 
always the case where the ability might be inferred from the thick- 


ness of the hind-feet. Their larve live parasitically in those of ik: 


other insects, especially of Lepidoptera and Mymenoptera, and also 
in their eggs; they are small maggots without feet. The pupe 


are mostly not included in a web. ‘The number of species of this 


division is extraordinarily great; in Great Britain alone nearly 
1200 species have been found. 

Comp. on this family amongst others, SPINOLA, ZEssat d'une nouvelle 
Classification des Diplolépaires, Ann. du Mus. xvm. 1811, pp. 138—152; 
NEES VON ESSENBECK, Aymenopt. Ichneumonib. aff. Monogr. 11. pp. 1—310. 
(Monographia Pteromalinorum, amongst which some families are arranged 
that belong to the preceding family); the monographs of DALMAN and 
BoHEMAN, in the Trans. of the Swedish Acad. at Stockholm, for 1820 and 
1833 ; BOYER DE FONSCOLOMBE, Monogr. chalciditum, &ec., Ann. des Sc. 
natur. XXVI. 1832, pp. 273-—307, and WALKER, Descriptions of the British 
Chalcidites in Ann. of Nat. Hist. Vol. 1—rv. 1838, 1839. 


A. Prothorax narrower than mesothorax, attenuated towards 
the head. Femora of posterior feet scarcely larger than the rest; 
tibiee straight. 


Eulophus GrorFrFR., LATR., Hntodon DALM. Antenne with seven 
or eight joints, very rarely with nine, in males sometimes ramose 
(pectinate with three internal branches). Tarsi with four joints. 

Sp. Zulophus pectinicornis, Ichmeumon pectinicornis L., GUÉRIN, Zeonogr, 
Ins. PL. 67, fig. 15, &c. 
Add sub-genus Curropsilus Wesrw., and several more, on which 
comp. Wesrwoop, Zntrod. to modern Classification of Ins. m. Generic 
Synopsis, pp. 73—75. 


Eneyrtus LATR. Antenne eleven- or twelve-jointed. Inter- 
mediate feet longer than rest, with tibiee terminated internally at 
the extremity by a strong spine. 


Species numerous ; here belongs a figure of SCHELLENBERG, Tab. xIv. of 
Mira mucora by name, placed wrongly amongst the Diptera. 


On several sub-genera, to be referred to Mncyrtus, comp. WESTWOOD, 
LUS Spps 278: 


Pteromalus SWEDER. (in part), LATR., (species of Diplolepis, FABr.) 
Antenne eleven- to thirteen-jointed. Middle feet like the rest. 





a 
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Sp. Pteromalus puparum, Tchnewmon puparum L., Gapaerptr, Metam. natur. 
1. Tab. 77, p. 144, RESEL, Ins. 11. Bombylior. et Vespar. Tab. nr. &c. 


Add genera Cleonymus Larr., Perilampus ejusd. and numerous 
sub-genera of more recent authors ; on which comp. Wesrwoop, |. Le 
pp. 67—72. 


Does genus Zucharis Larr. also belong here? Prothorax short, 
narrow, mesothorax gibbous, elevated. Antenne moniliform, 
eleven- or twelve-jointed, straight. Abdomen with long petiole. 
Feet slender, with posterior femora not incrassated. 


Sp. Eucharis adscendens, Cynips adscendens PANzER, Deutschl. Ins. Heft 88, 
Tab. 18, &c. 

B. Prothorax transversely quadrate. 

1) Posterior feet not much differing from anterior, with tibiee 
straight. 
Eurytoma Irura., Larr. Antenne eleven- to thirteen-jointed, 

in males longer, with joints distinct, nodose. 

Add genus Spalangia LATR., and other sub-genera; on which see 
Wesrwoop, L. l. pp. 66, 67. 
Toracantha LATR. 

2) Posterior feet with femora very large, ovato-lenticular, with 


tibiee arcuate. 


Chalcis Far, Larr. Prothorax much broader than long, 
Antenne eleven- or thirteen-jointed, thicker towards extremity. 
Borer concealed. 


Sp. Chalcis minuta FaBr., Chalcis femorata DALM., PANZER, Deutschl. Ins. 
‚ Heft 32, Tab. 6, Dumér. Cons. gén. s. Ul. Ins. Pl. 34, fig. 1, &c. (Sub- 
genus Brachymeria, WESTW.) 


Sub-genus Chirocera LarRr. (With antenne of males pectinate). 
Dirhinus Darm. 
Palmon Dara. 


Conwra Serxora. (With abdomen conical, acuminate.) 


Sp. Conura flavicans SPINOLA, GUÁÉRIN, Magasin de Zool. 1837, Ins. PL. 180 ; 
hab. in Brasil. 


On some other sub-genera comp. WesTwoop, 1, L, p. 66. 
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Leucospis FaBr. Thorax gibbous, prothorax transversely quad- 
rate. Upper wings doubled longitudinally. Antenne with twelv 
or fifteen joints, incrassated at apex. Borer reflected above the 
back. | 

Sp. Leucospis gigas FABR., Krua., PANZER, Ins. Heft 84, Tab. 17, 18, Cuv, 
R. and. Ed. üll., Ins. PL 116, fig. 6. Leucospis intermedia Iuuie., Leuc. 


dorsigera PANZER, Deutschl. Ins. Heft rs, Tab. 17, Dumériv, Cons. gén. 
8. . Ins. Pl. 34, fig. 2, &e, 


This genus contains species of } inch and more, whilst the smallest 
species are still more than 3 lines in size, so that it may be considered 
gigantie in this family of dwarfs. In Europe species of Leucospis are 
found in the southern regions alone, principally in Italy. To the extrica- 
tion of the synonomy ILLIGER, Krug, and lately Wesrwoop, have contri- 
buted : see the monograph of the last-named author, Zntomol, Magas. TI. 
p. 212, &c. 


Family XXL. Zchneumonides. Wings four, veined, the anterior 
always furnished with complete cells. Maxillary palps distinct, 
elongate. Antenne mostly setaceous or filiform, long, with numer- 
ous joints. Body elongate, slender. Ovipositor Rt. often 
exsert, bivalved, including a borer of three setee. 


Slip-wasps, Ichmeumons. We unite in this family the Zchneu- 
monides and Mvaniales of the systematic entomologists of recent 
times. Of many species the economy is yet unknown, yet of all 
whose mode of life has been observed the larve are found in other 
insects, and nearly always in the larvse of these. They are especially 
caterpillars, the larve of Lepidoptera, in which Zchneumons lay 
their eggs; the larvee of Mvania are parasites of the genus Blatta, 
and probably live, according to an observation of Mac Lrav (related 
by Wesrwoop, Zntrod. to mod. Classif. of Ins. 1. P, 422) in the 
membrane of their eggs. 

Comp. on this family amongst others : 

J. J. TRENTEPOHL, Revisio critica generis Ichneumonis. OKEN’s Isis, 
1826, pp. 55-—87, pp. 293—308. 

J. L.C. GRAVENHORST, Zchneumonologia europaea. Vratislavie, 1829, 
mm. Vol. 8vo. 

NEES AB EssENBECK, Hymenopterorum Ichneumonib. afin. Monogra- 
phie. Volumen Tum. 

J. T. CO. RarzeBurG, Die Ichnmeumonen der Forstinsekten. Berlin, 
1844, 4to. 


Phalanx 1. Zchneumones. Abdomen inserted between the two 
posterior feet. Antennee mostly setaceous or filiform, composed of 
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a great number of joints (sixteen, and many more*). Maxillary 
_palps, mostly five, articulate. 


A. Iehnewmones adsciti, s. Braconides. A discoidal cell under 
the first cubital cell extended to the margin of wing, not divided 
by a recurrent nervure. Second cubital cell frequently large. 


Aphidius Nees. Head transverse, with vertex broad. Abdo- 
men affixed by a short eylindrical petiole, incurvatile beneath the 
thorax. Borer not exsert. Antenne with joints very distinct, 
rather few (eleven to twenty-four). Maxillary palps shortish (five- 
or four-jointed). 


Sp. Zchnewumon Aphidum L., Aphidius varius Nees, De Geer, Zus. mm. PL, 
30, f. 12, 13. (The fig. of PANzer, Deutschl. Ins. Heft 95, Tab. r3, also 
belongs to this species according to Nees.) This small species lays its eggs 
in Plant-lice, in each one a single egg. The pupa of the Zchneumon lies 
eurled up in the body of the Apkis. See LEEUWENHOECK, Sevende vervolg 
van Brieven, bl. 225— 204, 134e Missive van 26 Oct. 1700, (and the fig. 
bl. 217—28r), also De Geer, Ll. pp. 866—875?. 


Sub-genera: P'riorys Harrm., Monoctonus ejusd., Toxares W esTw. 
(Prionyx Haum.), AZphedrus Harmp., Praon Ham. 


Alysia Larr. Head broad. Abdomen sessile. Borer exsert. 
Mandibles subquadrate, with apex tridentate, divaricate (even when 
drawn together, distant). Maxillary palps sexarticulate. Antenne 
moderate or long, with more than twenty joints. 


Sp. Alysia manducator, Ichm. manducator, PANZER, Deutschl. Ins. Heft 72, 
Tab. 4, GUÉRIN, Zconogr. Ins. PI. 66. fig. rr, &c. The larve of many 
species of this genus live in the pupe of Diptera, others in the larve of 
Scarabi. 


Sub-genera : Celinius Nees (comp. HErRICH-Scnarrer Deutsch. 
Ins. Heft 153, 154, 156), Chanusa, Chorebus, Daenusa, (Znone, 
Chasmodon Haripay, (Wesrwoop, Generic Synops. f. 65), Copisura 
SCHIÖDTE. 





1 Some species of the genus Aphidius Ners, of which Harrpay forms the genus 
Ephedrus, make an exception to this, and have only eleven or twelve joints in the 
antenmee. 

2 These small parasites have their own in return: larvse of Cyrips, parasites of the 
second order. See GOEZE, Naturforscher, XII. 1778, s. 197—220. 
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Bracon Fapr. (in part), Larr. Clypeus exscinded, a hiatus 
being left above the mandibles. Maxillary palps quinquearticulate. 
Head transverse or subglobose. 


Sp. Bracon ümpostor Nees, Bracon denigrator FABR. (excl. syn. Lj 
PANZER, Deutschl. Ins. Heft 45, Tab. 14, &c. 


Rogas Nees. (See Wesrwoop, Ll. L. p. 64 for other sub-genera). 


Sigalphus LATR. (Chelonus JURINE). Clypeus entire. Abdo- 
men fornicate beneath, triannulate above, or continuous, no vestige 
of incisures remaining, with all the segments united into one. 
Maxillary palps sexarticulate, labial shorter, quadriarticulate. 


Sp. Sigalphus ürrorator, Cryptus irrorator FABR., Dr Geer, Ins. 1. Tab. 36, 
fig. 12; GUÉRIN, Zcognogr., Ins. PL. 68, fig. g (in this figure the division 
of the nervures in the wings is incorrectly represented as though there 
were a second recurrent nerve, as in the Zchmeumones genwini); 43 lines — 
long ; expanded wings 8 lines ; abdomen glistering at the extremity with 
brownish green from fine smooth hairs, wings brownish with blacker exter- 
nal margin and a white spot in the middle under the radial cell. The 
larva, according to DE GEER, lives in the caterpillar of Noctua psi, 1. 1. 


P. 577- 
Helcon Nees. 
Microgaster LATR. 


Note For other genera and sub-genera, here omitted on account 
of our limited space, the works recommended above may be con- 
sulted. 


B. Zchnewmones genwind. Recurrent nerves two, one dividing 
the area situated under the cubital cells. First cubital cell large, 
confluent with the first discoidal cell ; second eubital cell rhombic, 
pentagonal or trigonal, very small, in some none. Maxillary palps 
with five joints, labial palps with four joints. 


In this division no such small species occur as in the preceding 
(ex. gr. the genus Aphidius). The larve live principally in cater- 
pillars. Some species do not lay their eggs úx the caterpillars, but 
fasten the eggs, which are provided with a pedicle for the purpose, 
on the skin of the caterpillars. See Hartig, Ueb. d. gestielten Hier 
der Schlupfwespen, WIEGMANN's Archiv, 1837. s. 151—158. Taf. rv. 


GRAVENHORST has described more than 1600 species of Zchmewmones genuini ; 
a number which will be continually increased by fresh observers. 
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+ Genuine Ichneumons, with abdomen convex or depressed. 
a) With abdomen petiolate or sub-petiolate. 


Tehneumon L. (exclusive of many species). Head narrower than 
thorax. Borer subexsert or concealed. Second cubital cell dis- 
tinet, mostly pentagonal. 


Sp. Ichnewmon sputator FABR., PANzER, Deutschl. Ins. Heft 19, Tab. zo; 
— Ichn. Troscheli RarzeB., in the caterpillar of Noctua piniperda. 


Tryphon Far. Head narrower than thorax. Borer subexsert 
or concealed. Second cubital cell almost obsolete, triangular. 
Abdomen elongate. 


On this genus, which contains very numerous species, comp. GRAVEN- 
HORST, Zchnewmol. 1. pp. 1—368. 


Add sub-genus Polyblastus HARTIG, SCHIÖDTE, 
Megastelus SCHIÖDTE. 


Trogus PANZER, GRAVENH, Head transverse. Borer concealed. 
Second cubital cell triangular or quinquangular. Scutellum gib- 
bous, prominent. Abdomen distinctly petiolate, oblong. 

Trogus Lutorius, Ichneum. lutorius FABR., Dre Geer, mm. Pl, 29, fig. 9, 
p. 848 ; one of the largest native hymenoptera, ro lines to 1 inch long ; 
thorax black, scutellum sulphur-yellow, feet and head yellow beneath, 


abomen red-brown, at the extremity blackish. The larva lives in the cater- 
pillar of Sphinx ocellata, Sph. pinastri, &e. 


Alomya PANZER, GRAVENH. 


Cryptus FaBr. Head transverse. Abdomen oval, distinctly 
petiolate. Borer exsert. 


Note — Some species are distinguished by their small size, the defect of 
wings, or by rudiments alone of wings : sub-genus Pezomachus GRAVENH., 


Sp. Crypt. nigro-cinctus, Ichn. pedicularius PANzER, Deutschl. Ins. Heft 
Sr, Tab. 13, &c. 


Add genus Cylloceria Scmröpre, see GUÉRIN, Magas. de Zool. 1839, 
Fna, FL 9, 10. 
Korides LATR. 
dAccenitus LATR. 
+ 8) With abdomen sessile (extremely short petiole). 


Pimpla Fapr. Head transverse. Borer exsert, long. Antenne 


long, filiform, slender, with numerous joints. Mandibles bifid at 
apex. 
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a) With second cubital cell evanescent. 
Sub-genera: Glypta GRAVENH., Polysphincta ejusd., Schizopyga 
ejusd., Clistopyga ejusd. 
b) With second cubital cell distinct, mostly triangular. 
Sub-genera: Rhyssa GRrAVv., Trachyderma ejusd, Zphialtes 
SCHRANK, GRAV., Pimpla GRAV., Lissonota GRAV.' 


Sp. Pimpla (Ephialtes) manifestator, Tchneumon manifestator L., PANZER, 
Deutschl. Ins. Heft rg, Tab. zr, Dumárin, Cons. gén. s. l. Ins. PL. 32, 
fig. 1. Cuv. R. and, éd. dll, Ins. Pl. rro, fig. 8, &c. 


Metopius PANz., GRAVENH., (Peltastes Illig.) 


Sp. Zchmeumon necatorius FABR., Zchn. vespoïdes PANz., Deutschl. Ins. 
Heft 47, Tab. 19. i 


Bassus FABR., GRAV. 


tf Genuine Lchneumons with abdomen compressed. 


Banchus FaBRr. Abdomen sessile, or with very short petiole. 


Ophion Fanr. Abdomen falcate, distinctly petiolate. Antenne — 
slender, filiform. 


Sub-genera: Anomalon JURINE (in part), GRAVENH., Ophion, 
Paniscus, &c. 


Sp. Ophion glaucopterus FABR. ;—Ophion cirewmflewus, Fchmeum. circum- 
fezus L., RarzeB. Forst. Ins. mr. Tab. vr. fig. 2, &c. 


Hellwigia Grav. Abdomen petiolate. Antenne clavate. 


Comp. GRAVENHORST, Hellwigia, novum insectorum genus ; Nov. Act. 
Acad. Os, Leop. Car. Natur. Curiosor. XI. 1823, pp. 315—322, Tab.43. 


Phalanx IL. Mwandales. Abdomen inserted into thorax above, _ 
before the origin of the two posterior feet. Antenne ifor 
or setaceous, with thirteen or fourteen joints. Anterior wings with 
distinct cells, posterior veined, destitute of cells. Maxillary palps ï 
longer, sexarticulate, labial quadriarticulate. Posterior feet with 
coxee long and strong, and femora often incrassate. 





Ll Of what small value this second cubital cell or areola is as a character in Pimple, 
appears from some species of Lissonota GRAVENH., where it almost entirely disappears, _ 
or is sometimes present on the right wing and wanting on the left. GRAVENHORST, _ 
led nk. 
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A. Abdomen of moderate size or elongate. 


+ Borer exsert. 


Aulacus JURINE. Abdomen compressed. Antennee setaceous. 


Sp. Aulacus striatus, JuRINE, Hymén. Tab. 7, fig. 13: habit. on the moun- 
tains of Switzerland. 


Feenus FaBr. Abdomen elongate, clavate at apex, exceeding 
‚ the length of head and thorax. Antenne filiform. 
Sp. Fenus jaculator, Ichmeumon jaculator L., RÉAUMUR, Ins. IV. Piro; 


figs. 14, 15, PANZER, Deutschl. Ins. Heft 96, Tab. 16, Dumárin, Cons. 
péns eb. Ina PL 32, fig: 2, Gc. 


tt Borer concealed. 


Pelecinus LaarR., Fanr. Inferior wings almost without ner- 
vures. _Abdomen very long, filiform in females, moderate and 
, clavate in males. 


Sp. Pelecinus polycerator LATR., GUÉRIN, Zeonogr., Ins. Pl. 65, habit. in 
North and South America. 


Comp. on this genus LEPELETIER and SERVILLE, Encyl. mêéthod., Ins. 
Tom. x. 1825, pp. 29, 30; Dr Romano, Note sur le genre Pelecinus, 
Guérin, Mag. de Zool., 1840, Ins. Pl. 48, 49 ; ejusd. Notice s. l. genre 
Pelec.; ibid. 1842, PL. 86 ; Krug, die Arten der Gattung, Pelec., GER- 
MAR’s Zeitschr. f. d. Entom. 11. 1841, s. 377—388, Tab. 1m. (A genus in 
the opinion of this author related to the Oaywra, the genus Monomachus 
Wesrw., forming the transition to the genus Proctotrupes.) 


B. Abdomen very short, ovato-triangular, compressed, abruptly 
petiolate, often inserted almost beneath the scutellum. 


Evamia FABR., LATR. 
Sp. Evania appendicigaster, KirBY and SpeNce, Introd. to Entom. PL. rv. 
fig. 2, DUMÉR. Cons. gén. 8. l. Ins. Pl. 32, fig. 3, &c. 


Sub-genera: Brachygaster Lracu, Hyptia Iuuie. Comp. on this genus 
and the allied sub-genera SPINOLA, GUÉRIN, Revue Zoolog. 1840, pp. 244— 
248, and Wesrwoop, Frans. of the Entom. Soc. of Lond. nr. 1843, 
Pp. 237, &c. 


Family XXII. Cynipsea s. Gallicole. _Posterior wings with 
no nervure or one only, anterior with radial cell, and two or three 
eubital cells, the second triangular, third incomplete produced to 

‚apex of wing. Antenne of the same thickness, or gradually 
thieker towards the apex, with twelve to fifteen joints. Maxillary 


tk 
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palps four- or five-jointed, labial with two or three joints. Thorax 
gibbous, with mesothorax very large. Abdomen compressed, — 
Borer extremely slender, with three setee, concealed, rolled spirally, — 
between a bivalve sheath, exsertile from the last ventral chan- 
nelled segment of abdomen. 


Gall-wasps. The females of this family pierce different parts of 
plants (leaves, leaf-stalks, buds, dc.) and lay an egg in the wound. 
The irritation thus produced causes the sap to flow in greater abun- 
dance to the wounded part, and thus different exerescences, often of 
very singular kinds, arise, which serve the larva both for food and 
habitation. The form of the excrescences is different for different 
species, and may serve for recognising and distinguishing them. 
The larve, bent into a semicircle, lie as thick white maggots 
in the cavity of these excrescences. Some species undergo their 
metamorphosis in this situation ; others leave it before becoming 
nymphs, and change under ground. It is true that species also of 
Chalcides are found in these excrescences, which were formerly 
placed with species of Oynips in one genus, and to which GroFFROY 
gave the name of Cynips exclusively, which occasioned much 
confusion in the nomenclature: they are ichneumons which have 
taken the place of the natural inhabitants. 


Gall-wasps, although living upon vegetable food, have neverthe- 
less a great affinity with the Zchnewmonides, and this is shewn more 
distinctly by the fact that some species (dllotria Westw.) really 
live like ichneumons in insects (Aphides), without on that account 
differing from the rest of the Cynipides by natural characters or 
organisation (Wesrwoop, Zntrod. to modern Classificat. of Ins. u. 
p. 132, RarzeBure, Die Porst-Insecten, 11. p. 54). 


To the excrescences, caused by gall-wasps, belong also the gall- 
nuts or gall-apples, of which those that come from the East (from 
Aleppo) are in most esteem. They consist, besides gallie acid, in 
great measure of tannin, and are consequently very astringent. Hence 
their use in medicine. Their property of forming a black pre- 
cipitate with salts of oxyde of iron, causes these gall-nuts to be 
employed in the preparation of writing-ink. 

Comp. on this family : Marrrenrus de Gallis, in Anatomes plantarum 
parte alterâ (Operum ed. Londin. 1686, fol. Tomo 1. pp. 17—38); 
OLIVIER, Eneyel. méth., Hist. nat. des Ins. v. 1790, pp. 772—79% 


BRANDT u. RATZEBURG, Medizin. Zoolog. II. s. 144 —158S ; BOYER DE 
FoNscoLoMBe, Description des Ins. de la fam. des Diplolépaires qui se 
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trouvent auw environs d'Air, Ann. des Sc. nat. XXVI. 1832, pp. 184— 
198; J. O. Wesrwoop, Znsector. nonnullor. e familia Cynipidarum 
deseriptiones ; GuúriN, Magas. de Zool. 1837, Ins. Pl. 179; Harrie, 
p Ueb. die Familie der Gallwespen; GERMAR's Zeitschr. f. d. Entom. 1, 
1840. 8. 176—209, III. 1841. 8. 322— 358, IV. 1843, 8. 395422. 


Cynips L. (exclusive of some species), Diplolepis GrEOFFR. 


Sub-genera: Allotria West, (Kystus HARTIG), Anacharis Dara. (Mega- 
pelmus Harrie), Leiopteron Perry, Wesrw., Peras Westw., F'igites LATR., 
Biorhyza Wesrw. (Apophyllus Harrie), Oynips Larr., Wesrw., Zbalia 
LArr., and others; on which see WEsrwoop, Generic Synops. pp. 55, 56, 
and Harrie, 1, 1. 


Sp. Cynips Galle tinctorie Ourvier, Voyage dans empire Othoman, Paris an 
9, Atlas, Pl. 15, BRANDT u. RArzeBuRrG, Mediz. Zool. 11. Tab. xxr. fig. 
II—13 ; this species lives on Quercus infectoria in Asia Minor, Syria, &c. ; 
— Oynips Quercus folit L., Raas. Ins. nr. Suppl. Tab. 52, 53, f. TO, 11;—Cyn. 
Rose L., RÉAUMUR, Ins. 1m. PI. 46, fig. 5-7, PL. 47, fig. 1-4, BLANKAART, 
Schouburg, Tab. 16, fig. v-z, BRANDT u. RATZEBURG, |, 1, Tab. xxr. fig. 
5-7, on the wild or garden-rose, in which it causes mossy excrescences 
named Dog-rose-sponge or Bedeguar. 


Note — Abdomen in most extremely short-petiolated. Some are 
distinguished by their long petiole (sub-genera Anachoris, Leiop- 
teron, &e.) Males are distinguished from females by their small 
size, longer antennee, mostly also by the third joint of their antennee 
being sinuated outwards. Of some species the females alone are 


known. 


Family XXIII Urocerata (Súricidae Curtis). Abdomen sessile, 
continuous with thorax, covering the origin of posterior fect, cylin- 
drical or oblong. Mandibles short, thick. Wings both anterior 
‚and posterior with distinct cells. Tibia of first pair of feet with a 
single terminal spine. Borer of females in some exsert, straight, 
with three sete, received between two horny valves, in others 
capillary, contorted at the base, contained in abdomen. Larvse 
furnished with six feet, phytophagous. 


The larve of the chief genus of this division Sirex live in wood, 
especially fir and pine, some also in beech, poplar and birch. Of 
others the larve are still unknown. DaAurBom suspects that the 
larva of Oryssus lives on gall-nuts. The opinion of Sprvora and 
LrpevLerrER that the larve live parasitically in those of wood- 
eating insects, like ichneumons, is an error, and rests on Imperfect 
observation. 
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Comp. on this family : F. Kuva, Monographia Siricum Germanic, Tab. — 


zen. Berolini, 1803, 4to, and (on the following also) the excellent work of 
Tu. Harria, Die Familien der Blattwespen und, Holzwespen. Mit Abbild, 
Berlin, 1837, 8vo. 


Phalanx 1. Oryssides. Borer capillary, incurved at base, con- 
cealed. Radial cell one, cubital cells two. 


Oryssus LATR. Antenne short, with ten to twelve joints, in- 
serted near the mouth. Maxillary palps long, five-jointed, labial 
triartieulate. Anterior tarsi of females with three joints only. 

Sp. Oryssus coronatus FABR., PANZER, Deutschl. Ins. Heft 52, Tab. rg 


(Sürea vespertilio), DumÉR. Cons. gén. 8. l. Ins. Pl. 35, fig. 4; in Germany, 
France, &c. 


Phalanx II. Uroceridee. Borer straight, exsert. Radial cells 
two, eubital four. Antenne with eighteen to twenty-five joints. 


a) With maxillary palps long, 6- or 5-jointed. 


Cephus Latrr., FABR. Antenne incrassated towards the apex. 
Abdomen compressed. 


Sp. Cephus spinipes, Banchus spinipes PANZER, Deutschl. Ins. Heft 73, Tab, 
Te: 
(Species small. This genus is placed in the following family by LA- 
TREILLE and WeESTWOOD). 


Xiphydria Ltr, FABR. Antenne attenuated towards the apex, 


setaceous. 
Sp. Xiphydria camelus, Siren camelus L., Dumériu, Cons. gén. s. l. Ins. 
Pl. 36, fig. 2, Harrie 1, 1. Tab. vin. fig. 9, &c. 


b) With mawillary palps extremely short, with only one or two joints. 


Sirex Li. (exclusive of species). Urocerus GEOFFR. Antenne 
setaceous or filiform, long. Maxille united at the base. 


Sp. Siren gigas L., Fchneumon gigas, Syst. nat. Ed. x. fem. (Sirex mariscus » 
L. ma.), Resru, Ins. Bomb. et Vesp. Tab. vir. 1x., DUMÉRIL, Cons. gén. & 
1. Ins. Pl. 36, fig. 1, RarzeBURG, Forst-Ins. UL Tab. rv. fig. 2F ; head | 
black, with a large yellow spot on each side behind the eyes; the male » 
with stone-coloured abdomen, the last two rings black; the female has the 
abdomen at the base and apex yellow, in the middle dull black. This « 
insect is the largest native hymenopterum ; the expanded wings measure 
zin. 2lin., the body rin. 2lin., and the borer 4 lin. ; but much smaller + 
specimens of the species are met with. The larva lives more than a year 
in the wood before it changes into a nymph ; in summer the insect comes » 
to view from the pupa after three weeks, but when the larva becomes « 
a pupa towards winter, it continues thus throughout the winter. 
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Family XXIV. Zenthredineta s. Serrifera. Abdomen sessile, 
continuous with thorax, covering the origin of posterior feet, cylin- 
drical or ovato-oblong. Mandibles large, horny, acuminate, in- 
curved, mostly tridentate. Maxillary palps mostly sexarticulate, 
labials four-jointed or quadriarticulate. Labium cloven into three 
laciniee. Wings both anterior and posterior furnished with dis- 
tinct cells. Borer almost always occult, included in a bivalve 
sheath, compressed, cultrate, mostly serrate, composed usually of 
four setee (the upper one of other hymenoptera being here cloven to 
the base). Tibiee of anterior feet with two terminal spines. Larvee 
(similar to caterpillars) with mostly twenty-two or twenty feet, 
feeding on leaves. 





Leaf-wasps. The larvae mostly eat leaves like caterpillars, some 
live in gall-exerescences. These insects are often very destructive to 
trees, and the knowledge of them is therefore very important to the 
forester. Some also injure our potherbs. 


On this family, besides the Monograph of HARTIG noted above and the 
third part of the Worst-Insecten of RATZEBURG, may be consulted: Krug, 
Die Blattwespen der Fabrizischen Sammlung; WIEDEMANN'S Zoologisches 
Magazin, 1. 3, 1819, s. 84—g1, Tab. 1r., and by the same, Uebersicht der 
Tenthredinetee der (Berliner) Sammlung, in his Jakhrbücher der Insekten- 
kunde, 1. Bd. 1834, 8vo, s. 223—253, Taf. Ir. figs. 5— 10; G. DAHLBOM, 
Clavis novi Hymenopterorum systematis adjecta synopsi larvarwm scandina- 
vicar. eruciformium, Luundee, 1835. 


A. Borer exsert. 


Xyela DALMANN, Mastigocera Krug. Antenne thirteen-jointed, 
with fourth joint longest (equalling or surpassing in length the 
nine terminal joints taken together). Borer of females of the 
length of abdomen. 


B. Borer occult. 


a) Antennee with numerous joints, (fifteen to thirty-six). 


Lyda Far, HARTIG, Pamphilius LATR. Antenne setaceous 
(mineteen- to thirty-six-jointed). Radial cells two, cubital four. 
Posterior tibiee with three lateral spines. 


The larve of this genus live together socially in a web; they have, 
besides the six horny feet on the thoracic segments, only two propellers 
directed outwards at the hind part of the body. Comp. HARtiG 1.1, 
Tab. vn. figs. 1—16, and RarzeBure, Forst-Insekten. 1x. Tab. 1. 
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Tarpa Far, Harrtra, Magalodontes LaTR. Antenne shortly 
pectinate on the inside (fifteen- to eighteen-jointed). Radial cells 
two, cubital four. Posterior tibiee with two lateral spines. 


Comp. Krug, Zntomol. Monographien, Berlin 1824, 8vo, s. 181-196. 


Lophyrus Larr. Antenne in males pectinate, in females sers 
rate (seventeen- to thirty-jointed). Radial cell single, eubital cells 
four. 


Sp. Zophyrus Pini, Tenthredo Pini L., RatzeBvre 1. 1, Tab. um. fig. 1; 
Lophyr. rufus, &c. The larve have 22 feet. ï 


b) Antennee with mostly nine joints or fewer. 


Tenthedro L. (exclusive of many species), LATR., Allantus 
JURINE (with addition of some sûüb-genera). Antenne nine- to 
eleven-jointed, simple. Radial cells mostly two, cubital four. 
Labrum exsert. 


Sub-genera: Macrophya Daurs, Tenthedro Harrie, Allantus 
Jurine, Athalia Lracm, Selandria Lracm, Dinwra DaurB., Phyl- 
lotoma FaALLÉN, Fenusa Lracm, MEmphytus Kuve, Pelmatopus 
Hartig, Dolerus JuRINE, Cryptocampus Harrie, Nematus JURINE, _ 
Cladius Irie, and others which are recorded in Wesrwoop, 
Generic Synops. pp. 52—ö4. 


(Areolse of wings and antenne are used for subdivisions)). 


Sp. Tenthredo difformis (Cladius), PANZER, Deutsch. Ins. Heft 62, Tab. X 
(male with antenne pectinate in middle); Penthredo centifolia (Athalia), 
PANZER, Deutsch. Ins. Heft 49, Tab. xvim.®; Tenthr. grossularie DAHLB, 
BLANKAART, Schouburg, Tab. rx. figs. G—J ; Zenthredo gallicola (Nematus) 
Wesrw., SWAMMERDAM, Bib. Nat. Tab. xuv., Rasen, Jns. m., Bombyl, 
et Vesp. Tab. x. figs. 1—4 (Tenthredo gallifer HAGENB. in MSS.) &e. The 
larvee have twenty or twenty-two feet. 


Hylotoma LAtrR. (and Schizocera ejusd.) Antenne triarticulate, 
with third joint elongate, in males of some species forked (Schizo- 





1 Comp. on this genus L. FINTELMANN, Zur Naturgesch. einiger auf der Kiefer 
lebender Lophyren; Nov. Act. Ces. Leop. Car, Tom, XIX. P. r, 1839, pp. 245-280, 
Tab. xxv. 

2 On this insect, whose larva may be very destructive to turnips by eating the 
young leaf, we have an excellent monograph by G. NEWPORT, Observ. on the Anat. 
and Economy of Athalia centifolia ; Prize Essay of the Entomol. Soc. With a plate. 
London, 1838, 8vo. 
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cera). Radial cell one, sometimes with accessory apical cell; cubi- 
tal cells four or three (Piilia LEPELET.) 
Sp. Hylotoma rosarum Far. (not Tenthr. rose L.) Rasen, mm. Bombylior. 


et Vespar. Tab. ïr., Dumérm, Cons. gén. s. l. Ins. Pl. 35, fig. 6, &c. 
(Tenthr. rose L. is a species of Athalia.) 


Cimbea Orrv. Antenne clavate, five- to seven-jointed. Radial 
‚eells two, cubital three. 


Sp. Cimber variabilis Krua, Tenthredo lutea L. (and Tenthr. femorata 
ejusd.), RaseL, Ins. m., Bomb. et Vesp. Tab. x1m., RATZEBURG, Forst-Ins. 
nr. Tab mm. fig. ro, &c. These species are the largest of this family; the 
larvee have twenty-two feet. The larva of Cimber lucorum was not long 
ago described and figured by SNELLEN VAN VOLLENHOVEN, Tijdschr. 
voor nat. Gesch. 1. 1843. Tab. rr. 

Sub-genera : Abia LracH, Perga LeACH, and others of this 
author. Add sub-genus Pachylosticta Kruc, genus Syzygonia 
ejusd. differing from all other cimbices in the cells of the wings, 
but plainly resembling the Mylotomace (Brazilian species.) 


Orper VIJL Zepidoptera. 


Hexapod insects, with four membranous wings, covered with 
minute coloured scales. Mouth with involute spiral tongue, com- 
‚posed of protracted maxilla. Metamorphosis complete. 


Butterflies (Lepidoptera L., from Aerts scale, and mrepov, Glossata 
Farm.) The two chief works on the anatomy of this order, that of 
Lyoner and of Heroup, have been already cited (see above, pp. 247 
and 275). To give a list approaching to completeness of the works 
which treat of the arrangement of butterflies, or illustrate their 
species by figures, would require too much space for our purpose. 
We satisfy ourselves therefore with indicating some of the prin- 
cipal sources for the knowledge of this order. 


J.C. Sepp, Beschouwing der wonderen Gods in de minst. geachte 
Schepselen, of Nederlandsche Insekten, &c. 4to. Amsterdam, 1765, and 
foll. Of this work, which is still being continued, 6 parts, each of 
50 plates, have hitherto appeared. 


P. Cramer, Uitlandsche Kapellen, rv. parts, and Srorr’s Aanhang- 
sel, 4to. Amsterdam en Utrecht, 1779— 1791. (With this may be 
usefully consulted the academic prize-treatise of H. VERLOREN, 
Catalogus systematicus ad CRAMERUM, Traj. ad Rhen. 1837, 8vo.) 
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Systematisches Verzeichniss der Schmetterlinge der Wienergegend | 
herausgegeb. von einigen Lekrern am K. K. Theresianum, Wien. 
1776, 4to. (mit 3 col. Taf:) 


Jac. HÜBNER, Sammlung ewropüischer Schmetterlinge, nebst Fort 
setzung von C. Geyer, gr. 4to. Augsburg, 1805—1841 — by the 
same, Geschichte ewropäischer Schmetterlinge (Raupen, Puppen u. 
PFutterpflanzen) gr. 4to. ibid. 1806— 1841 ;— by the same, Sammlung 
exwotischer Schmetterlinge, nebst Fortsetzung von C. Geyer, mm. Bde, 
gr. 4to. ibid. 1806—1841; and Zuträüge zur Sammlung exotischer 
Schmetterlinge, ibid. 1818—1837. (L have not been able to consult 
these comprehensive and costly works whilst preparing this order). 


F. OcHsENHEIMER, Die Schmetterlinge von Europa, fortgesetzt durch 
Fr. TremrscugE, x. Bde, 8vo. Leipzig, 1807—1835. 


Borspuvau, Species général des Lépidoptères, Tom. 1. av. pl. Paris, 
1836, 8vo. This excellent work, which makes a part of the well- 
known Suites à Burron, published by Rorer, appears to be discon- 
tinued, to the great injury of science. 


The scales, which cover the wings of these insects on both sides, 
appear to the naked eye as dust, but when seen through the 
microscope, are arranged in regular rows, like house-tiles Le heen 
scales are implanted, by means of little pedicles, in short conical 
tubules, whose openings are constantly directed to that margin 
of the wing which is opposite to its base. Hach scale consists 
of two (or perhaps even of three) membranes or layers. On the 
uppermost membrane lie granules of colouring matter. Elon- 
gate, parallel stripes (ribs) run from the base to the free extremity, 
which has sometimes a smooth margin, and sometimes ends in 
certain points or lappets. The underside of the scale, which lies 
next the wing, often presents a play of various colours®. When 
the scales are removed, the wings are whitish and semi-transpa- 
rent ; some butterflies have constantly such patches on the wings 
where the scales are wanting ; in some the wings are almost quite 
naked, whether because the scales are wanting from the first, 


1 Numerous figures of this are to be seen in the works of microscopists, as 
in LERUWENHOECK, Derde vervolg van Brieven, ‘je Missive, 24 Junij, 1692, bl. 409, 
fig. 1 ; see also Rasru, Ins. 1. Tab. mm. f. 5, 6, 7, Pap. Podalirius, ur. Tab. XLIV, 
Pap. Iris, &c. 

2 BERNARD-Dusonames, Recherches Microscopigues sur Vorganisation des ailes 
dans les Lépidoptères. An. des sc. Nat., sec. série 111. 1835. Zoologie, pp. I11—137: 
1 
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or because being fixed very loosely, they are lost on the first flight, 
as has been observed in Sphina fuciformis. 


Amongst the oral organs (compare above, p. 249) is seen a small 
upper-lip, often scarcely visible, which is of a triangular or conical 
form ; the mandibles are small, immoveable, and remote from each 
other. These parts exist in a rudimentary state alone. The prin- 
cipal part of the organa cibaria is the spiral tongue, formed of two 
long threads (the mawillae), which are excavated on the inside, else- 
where even, and run out to a fine extremity; when these two 
plates are laid towards each other, the two half canals form a com- 
plete canal in the axis of the tongue. At the base of the maxillse 
are placed two very short palps, consisting of one or two, at most of 
three, joints. The under-lip (labium) is triangular and flat, and. 
bears two large palps, which consist of three joints ; these palps are 
covered with hairs, and mount with their points turned upwards on 
both sides of the tongue, which rolled up in a spiral lies hidden 
between them, whenever it is not in use. In some noeturnal lepi- 
doptera the tongue is very short and not adapted for sucking. 


The antenne of these insects differ in form, but always consist of 
numerous joints. The two compound eyes are large ; in many 
species there are in addition two simple eyes present. The three 
rings of the thorax are always connected immoveably with each 
other; the middle piece (mesothorax) is the largest. The wings 
are large and not folded; in the females of some species they are 
reduced to small rudiments, or are entirely wanting. There are five 
joints in the tarsus of all the feet. The abdomen consists of six or 
seven rings, without sting or borer, as in the preceding order. 


The metamorphosis is complete. The larve are called caterpillars 
(erucee, chenilles, Raupen, rupsen). The body of caterpillars con- 
sists of twelve rings exclusive of the head. There are on each side 
nine air-slits; for the second, third and last ring are without them. 
The normal number of feet in caterpillars is eight pairs; the fourth, 
fifth, tenth and eleventh ring have no feet. On the first three rings 
three horny feet are placed, which have a conical form, and consist 
of joints; the last joint has the form of a bent nail. These 
six feet answer to those of the perfect insect. The remaining ten 
feet (some species have only eight, six, or four) are membranous 
and without joints ; they disappear in the perfect insect. On the 
underside they have a flat surface, which the insect is able to expand 
and contract, and which is surrounded by a coronet of numerous 
small hooks. The head is horny, and has six simple eyes on each side; 
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moreover, there may be distinguished in it two short conical 
tennee, two strong mandibles, two maxillsee with small palps, and a 
under-lip, which also has two small palps and terminates in a point, 
under which the efferent canal of the matter with which the cater= 
pillar prepares its web is situated. This substance is secreted as a 
fluid by two long, blind, convoluted vessels, which lie at the sides 
of the intestinal canal. Most caterpillar's live on vegetable food, 
especially leaves, and many are limited to a single species of vege- 
table. Others, however, eat leather, fur, fat, wax, &c., and these 
belong especially to the family of the moths. Caterpillars usually 
change the skin four or five times before turning into pupee. 





The pupe of scaly-winged insects are quiescent, and move their 
abdomen alone when they are touched. They are oblong-ovate, and 
covered with a horny skin (pupa obtec'w, see above, p. 273). The 
pup:e of day-butterflies are usually not inclosed in a web, but merely 
attached by some threads at their posterior extremity, and hang 
freely with the head downward, or are fixed transversely to a branch, 
or other object, by a transverse band, as if in a hoop. The pupee 
of nocturnal butterflies either lie underground in a cavity that is 
smooth and even within, and lined with web, or they are inclosed 
in a cocoon (follieulus), which is fastened to a branch, or to a wall. 
The web is frequently silken, sometimes very closely woven, some- 
times loosely ; sometimes it consists in part of finely gnawed fibres 
of wood interwoven with the threads of web, or of other foreign 
objects intermixed with the web, erumbs of earth, morsels of leaves, 
&e. These pupie have commonly a brown or black colour. 


From the pupa of many species, especially of day-butterflies, the 
perfect insect proceeds after the lapse of a few days. Of such 
species there are ordinarily two generations in a year. Of other 
species, however, the caterpillar or the pupa remains through the 
winter, and then the perfect insect usually appears only once in the 
year, in spring or in summer. Eggs that are laid in autumn are 
mostly hatched in the following spring. 


The intestinal canal of caterpillars is straight, and consists in 
great measure of a wide cylindrical stomach. There are four very 
long vessels for secretion of urine. The perfect insect has a narrow 
wsophagus with a lateral expansion or crop (the so-called sucking 
bladder, see above, p. 310) ; the stomach has become shorter, the 
rest of the intestinal canal longer. Lepidopterous insects in the 
perfect state of butterflies either take no food at all, or suck the 
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sap of flowers; they lick this up by means of their maxillie, pro- 
longed into a tongue. 


This order is very numerous in species. Amongst these are many 
which attract our eye by their brilliant colours, or the beautiful 
design of the spots or streaks on the wings. It is as though nature 
had given such large wings to butterflies in order to secure a wider 
space for her pencil. 


Family XXV. Noeturna. Antenne setaceous or pectinate. 
‘Wings horizontal for the most part or deflected, guarded by a 
‚ retinaculum, with few exceptions. Posterior tibiee with double 
internal spine. 


Noeturnal Lepidoptera, Moths. The species of this and of the 
following family are distinguished by the so-called pretinaculum, 
“ which they mostly possess. This part consists of a horny highly- 
elastie hair, or of a little bundle of two or more hairs, which arise 
on the anterior margin of the hind-wings close to their insertion. 
A little flat ring on the under-surface of the fore-wing allows it a 
passage, and thus both wings are conneeted, and similarly pressed 
forwards and backwards, and in flight form only a single surface'. 
Almost all these moths fly by night alone, or after sunset. The 
females of some species are wingless, or have only minute rudiments 
of wings (as Phalena brumata, Bombye antiqua, &c.) The form of 
the larva is various, and they have from 10 to 16 feet. Most of 
them make themselves a web, in which they change to pupee. 


This family in the system of Linneus forms only a single genus, 
which he names Phalana. 


Pterophorus Grorrr., FaBr. Four wings or two posterior cloven, 
with fringed digitations. Antenne long, setaceous. Body slender. 
‚ Feet elongate. 


Sub-genus Pterophorus Latr. Labial palps small. 


Sp. Pterophorus pentadactylus, Phalcena (Alucita) pentadactyla Li. Reaser, 
Ins. 1. Class rv. Pap. nocturn. Tab. v. &c. The caterpillars of this species 
have sixteen feet, are broad and hairy, and change without spinning them- 
selves in; the pupse hang by threads, like those of day-butterflies. The 
perfect insect sits with outspread wings, and reminds us of Tipula. 


1 I have treated specially of this part, and figured it in the Natwurk Bijdragen, 
by H. C. Van Hars, W. Vrouk and G. J. Murper, 1. 1827, bl. 273—284. 
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Sub-genus Orneodes Larr. Labial palps longer than head, with 
second joint very scaly, the last somewhat naked, erect. ĳ{ 


Sp. Pterophorus hexadactylus, Phalcena (Alucita) hexadactyla L., RÉAuMur, 
Ins. 1. PL. rg, figs. 1g9—2r, DumórIin, Cons. gén. 8. l. Ins. PL 43, fig. 8, 
The sixteen-footed naked caterpillar feeds on the blossoms of Kamperfolia 
(Lonicera), and spins itself up when about to change into a pupa. The per- 
fect insect has each wing divided into six slips, and keeps the wings when 
at rest deflected. 


Tinea FABR. (and Alweita ejusd.) Anterior wings narrow, or 
horizontal, ineumbent, or convolute round the body or deflected and 
ereet backwards. Labial palps erect, maxillary palps often distinct, 
Antennee setaceous. 


A. Labial palps short, pilose. Antenna, especially of males, mostly very 
long, approximate. Eyes subcontiguous posteriorly. 


Sub-genus Adela LArr. (Alucita FABR. in part). 


Sp. Tinea Degeerella L., Der Greer, Ins.1. PL. 32, fig. 13; GUÉRIN, Zeonogr. 
Ins. PI. or, fig. 7; FiscHer's Abbildungen zur Microlepidopterologie, 1834, 
Tab. 66, 67, figs. a—e; P. Lyoner, Ouvrage posthume, Pl. 19, figs. 17— 
25; wings gold brown with a yellow band on the fore-wing, which is 
margined with violet. Expanded wings about 8”, antenne of male 14” 
long. In the pupa the antenne have special cases that project behind the 
body. 


B. Zabial palps moderate, very distinct. Eyes and antenne remote. 


a) Tongue distinct, elongate. 


Sub-genera Wcophora LATR., Yponomeuta Larr., Llithyia LATR, 
Ornix TREITSCHKE. 


Sp. Tinea evonymella L. (Yponomeuta evon.), Reser, Ins. 1. Pap. nocturn, 
Cl. rv. Tab. vur; the caterpillars live socially in a web, as do those of 
Yponomeuta cognatella, Ras. 1. 1. Tab. vir. Ser vr. Tab. xxvm, that live 
on thorn-bushes and fruit-trees, and also, what is often confounded with 
it, Tin. padella L., Seep v. Tab. xxxm. whose caterpillar lives on wil 
low-trees. 


b) Tongue very short. (Crest on the head of hairs or scales.) 


Sub-genus Z'inea LATR. 

Sp. Tinea pellionella L., Reaser, Ins. 1. Pap. nocturn. Cl. rv. Tab. xvm, the 
fur-moth; shining brown upper wings with a black spot; it shews itself in 
the spring ; according to TREITSCHKE there are two generations in a year; 
— Tinea granella L., Reserr, ibid. Tab. xm. &c. 


Crambus FaBr. Fore-wings narrow, much longer than broad. 
Maxillary or upper palps very distinct, porrect above the base of 
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Biel palps, covered with seales or hairs. Antenne mostly simple. 
(Caterpillars with sixteen feet). 


«) Tongue very short, scarcely distinct. 


Sub-genus Phycis Farr. (Phycis and Huplocamus Latr., with 
antennse of males pectinate). 


b) Tongue distinct. 


Sub-genera Crambus (Chilo Sommer), Alucita Larr., Galleria 
FABR. 

Sp. Galleria cerella, Tinea mellonella L., Reaser, Ins. 11. Pap. noct, Cl. rv. 

Tab. xm. Sepp v. Tab. xuvr; with grey wings, the upper wings more 
brownish, dark-spotted and excised on the outer margin in the male, in the 
female obtuse. The caterpillar of this species lives in the hives of bees, 
always protected and concealed under spun threads. The metamorphosis 
occurs within the hive. The moths come from the pupa in the spring. 
These enemies of bees were known to the ancients; VirGiL calls them 
dirum tine genus (Georgic. Lib. 1v. 246; comp. PLINIUS, Hist. nat. Lib. 
XI. cap. XIX.) 

Botys LATR. (and Hydrocampe ejusd.) Fore-wings triangular, 
forming with the body a sub-horizontal triangle when the insect is 
at rest. Four exsert palps. Tongue conspicuous. Antenne seta- 
ceous. 

Sp. Botys verticalis, Phalena (Pyralis) verticalis L., Reaser, Ins. 1. Pap. 

noct. Cl. rv. Tab. rv. Seer v. Tab. XxIV. &c. 

Aglossa Taatr. Tongue inconspicuous. Habit and characters of 
the preceding genus. (Species of genus Pyralis TREITSCHKE, Cram- 
bus FABR.) 

Sp. Aglossa pinguinalis, Phalcena (Pyralis) pinguinalis L., De Geer, Ins. 

u. Pl. vr figs. 4—12, SeEPP v. Tab, XX. &c. 


Tortrie Trerrscnke, Pyralis FABR., LATR. (Phaleena Tortriz Li.) 
Wing of insect at rest representing the form of a roof much flattened 
or subhorizontal, and with the body forming a triangle, short, broad, 
‚ anteriorily arcuate outwards, the external margin of the fore-wings 
being produced to the base. Maxillary palps either none or short, 
‚ not exsert; labial palps with second joint thick, hirsute, in some 
short, in others longer and in the anterior part of the head, pro- 
duced like a beak. (Caterpillars with sixteen feet.) 


Leaf-rollers. These have been thus named because the caterpillars 
of many species roll up and spin together the leaves on which they 
feed. Some tie up young buds and blossoms with their web ; others 
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again live in fruits, as Z'inea pomonella L. (the genus Carpocapsa 


TREITSCHKE). 


Sub-genera Cochylis, Teras, Carpocapsa, Halias, Padisca, TRrem- 
SCHKE and others, on which see Schmetterlinge von Europa, Tom. 
vir, and Wesrwoop, Generic. Synopsis, pp. 106—110. 


Sp. Zortrix chlorana L., (Halias Treirsonke) Dumér. Consid. gén. s. l. Ins, 
PL 53, fig. 6, Sepp vr. Tab. xm ;—Zortrie vitana, Tortrix pelleriana, 
System. Verz. d. Schmett. d. Wienergeg. p. 126, Pyrale de la Vigne Boso. 
This species, which causes great injury to vines, and so, in France especially, 
from time to time produces serious damage, is the chief subject of an exten- 
sive and excellent work of Aupourn, Mist. des Insectes nuisibles à la Vigne, 
Paris, 1842, 4to. 


Tortrie pomana, Tinea pomonella L., Rasreu, Ins. 1. Pap. noct. CL. rv. 
Tab. xm. Sepp vr. Tab. x. &c. 


Herminia LAtr., Hypena SCHRANK. Wings triangular, sub- 
horizontal, deflected, forming with the body a triangle when the 
insect is seated ; the anterior sub-falcate at the apex, with posterior 
margin convex. Labial palps longer than head, compressed, with 
last joint recurved. Ocelli two. Antenne of males ciliated or 
sub-pectinate. (Caterpillars with fourteen feet). 

Sp. Herminia proboscidalis, Phalcena (Pyralis) proboscidalis L., KLEPMANN, 

Beyträge zw Rasrr’s Ins. Tab. Xxxir. SEPP II. 5e Stuk, Tab. rr, the 
brown snout-moth ; on the stinging-nettle ;— Herm. rostralis, Phal. (Py- 
ralis) rostralis L., Rasen, ns. 1. Pap. noct. Cl. rv. Tab. vr. ; on the 
hop, also on stinging-nettles, &c. The caterpillars of these species have no 
feet on the sixth ring of the body ; when touched they let themselves fall 
to the ground, and leap like fishes drawn out of water. 

Note — Genus Mybleea FaABR. is joined with Mernuinia by LA- 
TREILLE ; it contains exotic species, which whether they be all rightly 
placed here, appears to me very doubtful. Myblea litwrata FABR. 
from the Cape of Good Hope, Naturforsch. xxix. Tab. rv. fig. 14, 
appears to agree entirely with Merminia ; here also are to be referred 
Phalcwene Servia and Sergilia CRAM. 

On genus Hyblea comp. EsPemr in Naturforscher, XXIX. 1802, pp. IQ91— 
206, Tab. rv. 


Phalena FaBr. (Phalena geometre L.) Wings broad, mostly 
patent when the insect is at rest, with anterior only partly covering 
posterior, sometimes erect. Antenne elongate, towards the extre- 
mity attenuated, setaceous, or in males pectinate. Labial palps 
moderate. Ocelli none. Body attenuated. Most of the caterpillars 
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ich only ten feet, the rest with twelve, always with anal feet. 
Pupa inclosed in a thin follicle. 


The genus Phalena or Geometra is principally characterised by 
the caterpillars ; since these have no feet in the middle of the body 
they move in creeping, as leeches do, by flexion and extension of the 
body. Hence these caterpillars are named swrveyors or span-cater- 
pillars (eruce geometrica, chenilles arpenteuses, Spanner.) 


Comp. on this genus TrerrscHKe especially, Die Schmetterlingen von 
Europa, of which the entire sixth part (Leipz. 1827, 1828) is set apart for 
treating-of the numerous European species of this genus; and further 
HerricH-ScHarreEr, Uebersicht der Spanner, in his continuation of PANZER, 
Ins. Deutschl. Heft 165, 176, 179. 


LiNNzus has made a subdivision according to the antenne ; where they 
are pectinate he gives to the specifie name the termination -aria (as pind- 
aria), when they are setaceous that of -ata (as grossulartata!). The cha- 
racteristic of pectinate antenne, however, besides that it is proper to the 
male alone, occasionally separates naturally allied species. As little can 
the separation of these species, which have wingless females, of which 
LATREILLE forms his sub-genus Hybernia, be commended. 


d) Caterpillars with twelve feet. 
Ellopia Trerrscuke. (Antenne in males pectinate.) 


Sp. Phalena margaritaria Fap., Phalena margaritata L. fem, Seep, Nederl. 
Ins. 11. Nachtvl. 11. Bende 1 Gezin, Tab. rr., PANz. Deutschl. Ins. Heft 4r, 
Tab. 23, Heft 63, Tab. 23; light-green wings, the fore with two white 
bands, the hinder with one only, which is a continuation of the most 
external of the fore-wing. Amongst the MNoctuw also some species occur 
with twelve-footed caterpillars, which however are not spanners, 


b) Caterpillars with ten feet. 


Ennomos, Accena, Geometra, Aspilates, Crocallis, Gnophos, Boar- 
mia, Amphidasis, Psodos, Fidonia, Chesias, Cabera, Acidalia, 
Larentia, Cidaria, Zerene, Minoe, Idea TrrirscukKE (a name to 
be rejected since already given by Farrrcrus to a genus of the 
Diurnals). Comp. on other genera, here omitted, Wesrwoop, Generic. 
Synops. pp. 98—104. 


[Note —The numerous species of Phalene are distinguished by variety 
of form, and often present an analogy truly wonderful with other genera 


1 Here we have an instance of the happy mnemotechnie of which Linneus in all 

his writings made such rational use. The distinction however given by him is not in 

‘every instance well-founded ; Pha!. sambucaria, for example, ought properly to be 
ealled sambucata. 
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of Lepidoptera, so that there may be observed, principally among the 
exotic genera, some that recall the genus Pieris, others Papiliones (or 
Equites), not in habit alone, but also in colour. Perhaps a parallel series E 
is formed by the Phalcene, comparable with most of the genera of diurnal 
Lepidoptera. Other exotic Phalene approach more nearly to the genus 
Urania, but yet amongst European species Phalena sambucaria presents | 
an analogy with it. ] 


Sp. Phalena betularia L., Amphidasis betularia TRrerrscHKE, SEPP II. 4e 
Stuk, Tab. xxr. the black-sprinkled moth, PANz. Deutschl. Ins. Heft 3r, 
Tab. 24; with long, small, round wings, outspread, 2” broad, length of body 
usually 9'“’, the abdomen thicker and more unwieldy than in most species 
of this division; wings and body yellowish-white, with many black spots 
and points ;—Phal. sambucaria L., Accena sambucaria TREITSCHKE, Oura- 
pterye sambucaria LracH, Rasen, Ins, 1. Pap. Nocturn. Cl. 1m. Tab. vr. 
Sepp, Nederl. Ins. 1. 6e Stuk, Tab. 1., one of the largest European species, 
but of a totally different form, with broad wings, the anterior falcate at 
the apex, the posterior excised at the margin with obtuse angles, of which 
angles the third is produced into a short tail ; the general colour pale 
sulphur-yellow, with two light brown bands on the fore-wings, and one 
similar on the hìnd-wings, which is a continuation of the innermost 
of the former. The eggs are prettily ribbed; the caterpillar is a true 
spanner, of a brown colour, resembling a dead twig. Phal. defoliaria L., 
Fidonia defoliaria TreirscukE, Rasen mm. Tab. XIV. (the metamor- 
phosis and the wingless female), Tab. XL. fig. 6 (the perfect male), SEPP, 
Nederl. Ins. m1. 6 Stuk, Tab. vr. RarzeBure, Forst-Ins. 1m. Tab, XI 
fig. 5, &c. 


Platypterye LESPEYRES, OCHSENH., Drepana SCHRANK. Wings, 
the insect at rest, patent, anterior broad, in some rotundate, in most 
falcate. Palps short. Antenne in males pectinate, in females 
setaceous or serrate or very shortly pectinate. Ocelli none. Cater- 
pillars with fourteen feet, terminated by apex acute, erect, the anal 


feet wanting. 


Sp. Platypterye falcula, Phal. (Geometra) falcataria L., LYoNeTr, Ouvrage 
posth. Pl. 35, figs. 6—ro; Platypt. hamula, Phal. falcata FaBR., SEPP, 
Nederl. Ins. 11. 4e Stuk, Tab. xvr. The one-tadled caterpillars resemble in 
some degree in miniature the two-tailed caterpillars (Bombye vinula, 
furcula;) whence some writers have placed them with the Bombyces 
(Verzeichniss der Sclhunetter. der Wiener gegend, p. 64, HUBNER, LATREILLE); 
Linnaeus and Fasrrcius, giving their attention exclusively to the per- 
fect insect, placed the species known to them amongst the Phalene 
geometre, with which indeed they have a greater affinity. The point in 
which the body of the caterpillar terminates behind forms a supernumerary 
segment (a thirteenth ring), wbich represents the two hind-feet that are 
wanting. 


Noctua FaBr. Tongue distinct. Palps in most moderate, with 
third terminal joint more slender than the preceding or small. 
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Antennee mostly setaceous, in males of some species only pectinate 
or ciliate. Oecelli, with a few exceptions, two. Wings apt for flight, 
the anterior mostly triangular, deflected or ineumbent. Thorax 
large, very often erested. Abdomen elongato-conical. Luarvee 
solitary, mostly naked or seldom pilose, never without anal feet, 
most with sixteen, some with only twelve feet. Pupa inclosed 
in a follicle often lax. 


a) Last joint of palps shorter tham second, scaly. 
*_Caterpillars with twelve feet. 


Pueclidia Ocnsenu. Palps short. Head small. Body slender, 
with thorax noterested. (Anterior wings variegated with irregular 
brown markings.) 


Sp. Noctua Mi L., Serp, Nederl. Ins. mn. se Stuk, Tab. 1., LYoNer, Ouor. 
posthume, Pl. 32, figs. ro—1% ; the caterpillar lives on different species of 
grass, on clover, &c., and spins itself up between the leaves or in moss 
when about to change into a pupa. 


Plusta OcuseNH. Palps long. ‘Thorax crested. (The fore- 
wings often with spots or marks that shine with metallic splendour.) 


Noctua gamma L., Rmesrr, Ins. 1., Pap. nocturn. Cl. 1m. Tab. v. Seep, 
Nederl. Ins. 1. se Stuk, Tab. 1. f. 1—6; the gamma-moth ; body grey, fore- 
wings reddish-grey with many stripes, in the middle and at the base dark- 
brown, with a yellowish shining spot resembling the Greek letter y, the 
hind-wings yellowish-grey, with a blackish broad border; length of the 
body 3’ ; breadth of upper wings expanded 15’. The caterpillar of 
this species sometimes occasions much damage to flax, hemp, cole-seed, 
peas, pulse, and all sorts of potherbs; a visitation which afflicted different, 
districts of France in 1735, and the province of Groningen in East- 
Prussia in 1823: see J. JACOBSON de Phal. noctua gamma Diss. Re- 
giomonti, 1829, 8vo, and H. C. vaN Harn, Gesch. van de verwoestingen 
door de rupsen in het jaar 1829 aangerigt. Groningen, 1829, 8vo. 


**__Caterpillars with siateen feet. 


Sub-genera : Brephos OcHsENH., Catocala SCHRANK, OCHSENH., 
Ophiusa OcHsENH., Anarta OcHseNn., Cucullia SCHRANK, OCHSENH. 


Noctua nob. 


(&ylina, Cerastis, Cosmia HueEBN., Xanthia HuerBN., Gortyna, Non- 
agria, Leucania, Simyra, Caradrina, Orthosia, Mythimna, Calpe, Thya- 
tira, Mamestra, Apamea, Trachea, Polia Ocrsenn., Miselia HUvEBN., 
OcHsENH., Madena SOHRANK, Mania TrerrsonKE, Ampkhipyra, Tri- 
pheena, Graphiphora, Agrostis OCHSENH.) 
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Episema Ocusenm., Cymatophora TreirscuKe (Tethea OcHseNu.), 
Bryophila Treirrsonkr (Pacilia SCHRANK, OcuseNn.), Diphther 


HUerBN., OCHSENH., Acronyeta OCHSENH. 8 
Comp. Zneyel. mêéth., Hist. nat, Ins. Tom. vor. 1811, pp. 218—360 
(article Noctuelle), TrrirsonkeE, Schunetterlinge von Éuropa, Vter Bd. 1825, 


1826, Wesrwoop, Generic Synopsis, pp. 93-98, &c. 


Sp. Noctua nupta L., SrPP, Nederl. Ins. 1. 4e Stuk, Tab. vir, LYONET 
Ouvr. posth. Pl. 23; body 1” 2” long, points of fore-wings in flight 
distant 2’ 9” or more from each other; fore-wings above grey, passing — 
into bluish-green, with dark-brown flamed stripes, beneath white, with — 
three black bands; under-wings above carmine-red, with two broad 
black bands, which are present on the under-side also, but on a white — 
ground, which towards the inner margin passes into red. The caterpillar 
lives on the willow. A still larger, and with us a rarer species, has on the 
under-wing a blue band on a black ground: Noctua fravind L., RESEL, 
Ins. Iv. Tab. 28, fig. 1, Sepp, Nederl. Ins. 1. ge St. Tab. XVIII XXe 
— Noctua pronuba L., Tripheena pronuba TREITSCHKE, R@SEL, Ins. IVe 
Tab. 32, fig. 6, VerHUELL in SePP, Nederl, Ins. vr. Tab. 34, figs. 7, Of 
the upper-wings brown, einnamon-coloured of different shades ; the under- 
wings yellow, with black band close along the margin ; breadth of wings in 
flight 2”, length of body about ro’. A very common species, which in 
the middle of summer is often seen in houses, being attracted towards 
evening by the light. A lighter prothorax distinguishes it from Noctua 
(Fripheena) innuba TrermsonkKe, where the thorax is of a single colour; 
this last has the fore-wings less flammate, often almost entirely of one 
colour, and ordinarily a light coffee-colour (café au lait); Reaser, dbid. 
figs. 1, 2, 4, 5, SEPP Tab. 33, fig. 6, Tab. 34, figs. 8, 10. LiINNAUS 
united both species under his Noctua pronuba, and perhaps they are only 
varieties.— Noctua piniperda, Trachea piniperda TREITSCHKE, PANZER, 
Deutschl. Ins. Heft 83, Tab. 24, (Bombyx spreta FABR., and Noctua 
flammea, ejusd.,) Seep, Nederl. Ins. um. Tab. 34, RATZEBURG, Porst-Ins. 
mm. Tab. x. fig. 4; half an inch long, flight 15 to 16” broad, upper 
wings brown-red and grey, with two whitish spots in the middle, hind- 
wings dark-grey, under-side of wings single shade of grey, shining ; the 
caterpillar green and white striped longitudinally. This caterpillar occar 
sionally causes great mischief in forests; see LOSCHGE, Naturgesch. der 
Forl-oder Kiefferraupe, Natunforscher, XXI. 1785, s. 27—65, Tab. MI; 
as in Holland (particularly in the province of Gelderland) in r8o8, and 
especially in 1844 ; comp. hereon A. BRANTS in the Vaderl. Letteroefens 
ingen, 1844, Mengelwerk, bl. 525—536; amd on the destruction in the 
pine-forests of the province of Utrecht, H. VERLOREN in the Alg. Kunst-en 
Letter-bode, 1846, Nos. 13, 15, and 1847, No. 9. 


b) Last joint of palps equal to second or longer than it, slender, sub- 
naked. ka 
Erebus Larr. (T'hyysania DArM.) 


Sp. Noctua Strix L., FABR., Noctua Agrippina CRAMER, Uil. kap. 1, Tab. 
87, 88, fig. A; Cuvier R. and. éd, ill, Ins. Pl, 154, from Surinam. The 
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upper surface of wings white, with black lines forming many angles and 
curves, the under surface brown-grey with white spots. This species is 
one of the largest in this order ; the body is two inches long, but the fore- 
wings, which are very long, surpass those of all the rest in breadth 
of flight, for the points are distant from each other more than nine inches. 
Another species also from South America, Noctua odora CRAMER, 11. Tab. 
169, f. A, B, was placed erroneously by LINNmUS amongst the Attaci 
(Bombyz) ; it is smaller, brown-coloured, and has an eye-shaped spot on 
the fore-wings. 


Lithosia Farm. Tongue distinct, long, spiral. Labial palps 
eylindrical, shorter than head, with third joint shorter than the 
‚ preceding, or coalesced with the second. Antennee moderate, seta- 
„ceous, In males ciliated or subpeetinate. Oecelli none. Anterior 
wings narrow, horizontally ineumbent. Caterpillars solitary, with 
Sixteen feet. 

Sp. Zithosia quadra, Phalena (Noctua) quadra L., Rasen, Ins. 1, Pap. 
noct. Cl. m. Tab. xvi.; Sepp, Nederl. Ins. 1. 4e Stuk, Tab. vr; 
Dumértr, Cons. gén. 3. Ll. Ins. Pl. 42, fig. 1 bis; wings outspread 2”, 
yellow, the upper wings in the male grey-yellow, in the female yellow, 
with two steel-blue or black spots ; the feet blue. 

Sub-genus : Nudaria Hawortu, Srepn. (spec. of Lithosia Ocn- 

SENH., species of Callimorpha LArr.) 


Sp. Lithos. mundana OcHseNn., Phalena mundana L., HorFMANN. Na- 
turnforscher, XXVII. 1799, Tab. 1. figs. 1—5. 


Euprepia Oensenm. (Arctia ScHRANK, Chelonia Goparr, 
Borspuv.) Tongue distinct. Antenne in males ciliated or pecti-. 
nate. Ocelli two. Wings deflected, variegated with colours often 
lively, anterior triangular, posterior furnished with retinaculum. 
Larvee with sixteen feet, mostly hirsute with dense hairs. 


Callimorpha Larr. (in part). Tongue elongate. Antennze simple, 
ciliated in males alone. 


(Sub-genera: Zmydia, Fuchelia, and Callimorpha Borspuv., species 

of Buprepia and Lithosia OcuseNn.) 

Sp. Buprepia Jacoba, Phal. (Noct.) Jacob L., Rasen, Ins. L, Pap. noct. 
CL. rr. Tab. xrrx. ; Sepp, Nederl. Ins. 4e Stuk, Tab. x1; the upper wings 
dark-bluish grey with two carmine-red stripes along the anterior and 
inner margin, and two round spots of the same colour ; the hind-wings 
carmine-red with a narrow black border. 


Arctia ScHRANK. Tongue short. Antenne, in males at least, 
bipectinate. Abdomen thick. 
VOL. 1. 26 
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Sp. Euprepia caja, Phal. (Bombyx) caja L., Rasen, Ins. 1, Pap. noct. 


CL. m. Tab. 1; Sepp, Nederl. Ins. 1. ge Stuk, Tab. II; wings outspread 
23’— 3’ broad; fore-wings brown marbled with white, hind-wings vermilion- 
red with blue-black round spots. Here belong many other species named 
by Linnmus Bombyces nobiles. Syst. nat. ed. XII. I. p. 819. 


Psyche SCHRANK, LATR., OcnseNm. Tongue obsolete. Antenne 
in males pectinate. Ocelli two in many. Wings rarely scaly, sub- 
pellucid, in females none. Caterpillars inclosed in a tube or sac of 
conglutinated fragments of leaves and stalks. 


Sub-genus : Oiketicus GUILDING. 


See Linn. Trans. XV. 1827, pp. 371-377. The apterous female does 
not leave the follicle, and is there impregnated by the male. 


Liümacodes LArR., Heterogenea KNocH, TREITSCHKE. Palps 
very short. Tongue obsolete. Antenne setaceous. Ocelli none. 
Wings opaque; females winged as well as males. Caterpillars 
broad, resembling slugs, creeping, with six horny feet very short, 
membranous feet none, tubercles of the skin supplying their place. 

Sp. Limacodes Testudo, Hepialus Testudo Fagr., Sepp, Nederl. Ins. II. 4e 


Stuk, Tab. rv. on oaks ; Heterogenea asellana TreirscHKE, Hepialus asellus 
Fasr., KNoon, Beiträge zur Insectengesch. UL. 1783, Tab. 1. 


Sericaria LAtr. (Liparis, Pygeera, Endromis OCHSENH., Orgyia 
OcuseNu., LArr.). Tongue short or obsolete. Antenne in males 
or in both sexes pectinate. Ocelli none. Wings opaque, deflected, 
posterior guarded by a retinaculum. Larve with sixteen feet. 


Sp. Sericaria dispar, Phal. (Bombyx) dispar L., Rasru, Ins. 1, Pap. noct. 
CL. zr. Tab. mr. ; RArzeBuRG, Forst-Ins. 1. Tab. v. fig. 1. This species is 
very common, and sometimes very injurious to trees. The brown cater- 
pillar with long bundles of hair has on each side of the body a row of 
eleven round spots, of which the first five are bluish-white, the following 
red. The female moths are a dirty white, with black bands on the upper 
wings, and very sluggish; the male, much smaller, has brown wings. 
In some species the females have merely short rudimentary wings (Orgyia 
OcHseNH.), Sericaria antiqua, Phal. (Bomb.) antiqua L., Reaser, Ins. IL 
Pap. nocturn. CL 11. Tab. XXxIX. Tom, mt. Tab. xr. &c. 


Notodonta OcHSENH., LATR. 


Sp. Notodonta ziczac, Phal. (Bomb.) ziczae L., Rasru, Ins. 1, Pap. nocturn. . 
CL. xr. Tab. xx. ; Sep, Nederl. Ins. 1. 4e Stuk, Tab. XI. &e. 


Cerura SCHRANK, LATR, Harpyia OcnseNm. Tongue very: 
short or obsolete. Antenne in males or in both sexes bipectinate, 
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with teeth deflected, hairy, towards the extremity of antenne 
_shorter or none. Ocelli none. Wings deflected, somewhat thin or 
sub-pellucid, beneath pilose, the posterior bridled by retinaculum. 
Body hirsute. Larvee smooth, with fourteen feet, and two conical 
elongate tubereles in place of anal feet. 

Sp. Cerura vinula, Phal. (Bombyz) vinula L., Rasen, Ins. 1., Pap. noctwrn. 


Cl, mz. Tab. xrx. ; Sepp, Nederl. Ins. 1. 4e Stuk, Tab. v.; LYoNer, Ouvr. 
posth. Pl. 34, figs. 1—15. Puss Moth. 


Bombyae nob. (Bombye and Lastocampa SCHRANK, LATR., Gas- 
tropacha OcHseNn.) Tongue short or obsolete. Ocelli none. An- 
tennee in both sexes bipectinate. Wings deflected, reversed, the 
external margin of posterior produced beyond the margin of the 
anterior; retinaculum none. Body thick. 

Sp. Bombye mori, Phal. (Bombye) mort L., Reaser, Ins. nm. Tab. vu— 
IX. the silk-worm; the caterpillar is whitish-grey, smooth, and has a small 
horn at the hinder extremity on the back; when fully grown, it reaches 
quite 3’ in length, and feeds on mulberry-leaves ; the moth is dirty-white, 
and has on the fore-wings inconspicuous light brown stripes. The pupa is 
brown, elongate, oval and obtuse ; it lies inclosed in a close web (cocoon) 


from which silk is procured. This species was first introduced into Europe 
in the time of the Emperor JUSTINIANUS. 


Bombye potatoria, Phal. (Bomb.) potatoria L., Rasen, Ins. 1, Pap. 
nocturn. Cl, m. Tab. 1. ; Sepp, Nederl. Ins. 1. 4e Stuk, Tab. vir. Drinker 
moth. 


Saturnia SCHRANK, LATR. (Saturnia and Aglia OcrseNn.) 
Tongue obsolete. Antenne in males doubly pectinate, with two 
teeth directed upwards and two downwards in every joint. Oecelli 
none. Wings when at rest expanded, the inferior without reti- 
naculum, the dise adorned with ocellar spot, which is most fre- 
quently naked in the middle, pellucid. 

Sp. Saturnia carpini, OCHSENH., Phal. (Bombyx) pavonia a) minor L., 
Rasrr, 1. Pap. noct. Cl. 1. Tabs. rv. v.; Sepp, Nederl. Ins. 1. 4e Stuk, 
Tab. x. xr. Amongst the exotic species may be noted the East Indian 
Saturnia atlas (CRAMER, Uitl. Kap. 1. Tab. 9, fig. A. Tab. 38r, fig. c. Tab. 


392, fig. A.) on account of its size and beauty. All the species of this 
genus are amongst the larger Lepidoptera. 


Cossus FABR. (Cossus LATR., Zeuzera ejusd.) Tongue obsolete. 

Antenne denticulate or pectinate, in some towards the extremity 

_ Setaceous, simple. Ocelli none. Head small, defleeted. Thorax 

_ gibbous, large. Female with ovipositor exsert. Wings deflected, 
26—2 
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elongate, rotundate, inferior furnished with retinaculum. Larve 
smooth, with sixteen feet, living in wood. 
Sp. Cossus ligniperda, Phal. (Bombyz) Cossus L.; Sepp, Nederl. Ins. 11. Tab. 
Xr. XIV; Dumérin, Cons. gén. 8. U. Ins. Pl. 45, fig. 5; RATZEBURG, 
Forst-Ins. 1. Tab. nr. fig. 1. The expanded wings are more than 3” 
broad ; the colour of the wings is ash-grey, witb black interrupted stripes 
that meet reticulately. The caterpillar reaches a length of three inches, 
and is red-brown on the back ; it lives more than two years before changing 
into pupa, and infests not willows alone, but other trees also. It is this 
species which was investigated by LYoNET in his unrivalled Praëé anat. 
de la Chenille, and is on that account so generally known. See also 
his Recherches sur VAnat. et les Métamorphoses des Insectes, edited by De 
HAAN, pp. 369—546, Pl. 39—54 (on this insect in the state of pupa and 
moth). 


Zeuzera LArR. Antenne in males pectinate at base, setaceous at 
apex, in females serrate. 
Stygia DRAPARN. (Species of Chimera OCHSENH.) 


Hepialus Fapr., Hepiolus Irie. Tongue obsolete. Antennee 
very short (shorter than thorax), filiform or subserrate. Oecelli 
none. Wings deflected, lanceolate, posterior mostly without reti- 
naculum. Luarvee smooth, with sixteen feet, subterranean, rhizo- 
phagous. 

Sp. Hepialus humuli, Phal. (Noctua) humuli L., PANZER, Deutschl. Ins. Heft 
zo, Tab. 23, 24;— Hepial. lupulinus, Phal. (Noctua) lupulina L. ; PANZER, 
Deutschl. Ins. Heft 94, Tab. 23, 24; GUÉRIN, Jeonogr. Ins. PL. 85, 
fig. 1, &c, 


Family XXVI. Orepuscularia. Wings subhorizontal or de- 
flected, bridled in almost all, the posterior furnished with retinacu= 
Tum. Antenne prismatico-clavate or fusiform, simple or serrate, in 
few pectinate. Tongue distinct, in some very long. Posterior 
tibiee with double internal spine. Caterpillars with sixteen feet, 
sometimes naked, furnished posteriorly with dorsal horn, sometimes » 
pilose or hirsute. Pupa smooth, in some folliculated, in most 
buried beneath the earth. Flight of imago matutine and ves-- 
pertine. 

Evening-moths, Twilight-moths, Crepuscular moths. This family 
consists for the most part of the Lännsean genus Sphinx. 

LL Anterior wings elongate, narrow, posterior small, much smaller * 
than anterior. 
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| Sesia FABR. (exclusive of species). Wings subeylindrieal, in- 
_erassated before the apex, terminated by a fasciculus of rigid setee. 
Oeelli two. Wings hyaline. 


Comp. J. R. LAsPrYrEs, Sesie Europeee iconib. et descriptionibus illus- 
trate, Berolini, r8or, 4to. 


Thyris HOFFMANNSEGG. 
The larvee of these two genera live in the wood or the pith of plants. 


Zygeena FaBr., Anthrocera Scororr. Antennee in both sexes 
simple, flexuoso-clavate, with smooth apex. Oecelli two. Tongue 
long, spiral. Wings deflected, lively coloured, longer than body, 
narrow. 

Sp. Zygena filipendule, Sphinx filipendule L., Rasen, Ins. IL, Pap. nocturn., 
CL. 1. Tab. Lv. ; SrPP, Nederl. Ins. 1. 4e Stuk, Tab. xxir: the body and 
antenne are blackish-green, the upper wings dark-bluish green, shining, 
with six carmine-red spots; the under-wings carmine-red with a bluish- 
black edge. The caterpillar lives on clover, &c. is yellow, thick, with 
short hairs, without horn on the back, and makes a compact but thin web 
on the stem of the plant when about to change into a pupa. This genus 
approaches Zuprepia in the preceding family. 


Syntomis Iuure. 
Comp. Borspuvar, Essai sur une Mr onographie des Zygénides, Paris 1829, 


8vo, av. pl. color. 


Glaucopis FaBr. (and Proeris ejusd.) Antenne in males or in 
both sexes bipectinate. Ocelli two. 


a) Tongue obsolete. 


Aglaope Larr. (spec. of Atychia OcHseNH.) 
b) Tongue distinct. 


Sub-genera : Glaucopis Far. (With antenne in both sexes bipec- 
tinate), Procris Fagn. (Jno Lracum), Atychia HorFmANNs., LArr. 


Sp. Sphina Statices L., SEPP, Nederl. Ins. rv. Tab. 40; PANzeR, Deutschl. Ins. 
Heft 32, Tab. 24. 


Sphinz L. (im part). Antenne clavato-prismatic, incrassated 
before the apex, mostly with uncus or short seta, recurved and 
 eiliated at the extremity. Labial palps broad, compressed, with 
third joint indistinct. Oecelli none. 


Smerinthus Larr. Tongue very short. Antenne serrated. An- 
terior wings angulate. 





“ 
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Sp. Sphinx Tilie L., Sphinx Populi L., Sphina ocellata L. Comp. SEPP,_ | 
Nederl. Ins. 


Sphinx latr. Tongue distinct, sometimes very long. Anterior 
wings in some angulate, in others quite entire, rotundate. 
d) Tongue shorter. (Acherontia OcnseNu., Brachyglossa Borspuv.) 

Sp. Sphinx Atropos, Rasrr, Ins. 11. Tab. 1. 1. ; Sepp, Nederl. Ins. 111. Tab. 
XXII-—XXVIII ; PANZER, Deutschl. Ins. Heft 8, Tab. 16. The outspread 
fore-wings have their tips more than 4” apart, the body is 2” long. The 
upper-wings are brown, grey, flamed black and yellow-white, with a small 
whitish and round spot on the middle ; the hind-wings are yellow, with two 
pale-black bands. The loud noise which these animals make (on the cause 
of which there are many different opinions) has occasioned the superstitious 
dread which has sometimes surrounded this insect ; to the yellow spot with 
two black points, which is seen on the thorax, and which has some resem- 
blance to a skull, it owes the name of Death's-head moth. The caterpillar 
feeds on the leaf of the potato. 


b) Tongue elongate. 
Maeroglossa OcHseNn. (Macroglossum Scor.) With extremity of ab- 
domen bearded. Tongue very long. 
Sp. Sphina stellatarum L., Rasen, Ins. 1, Pap. nocturn. Cl. 1. Tab. vin. ; 
Seep, Nederl, Ins. 11. 3e Stuk, Tab. 1. the Hunvming-bird hawk. 
Pterogon Borspuv. (Sp. of Macroglossa OCESENE.) 


Sphinx Borspuv., (Deilephila and Sphinx OonseNnH.) Abdomen conical, 
with extremity not barbate. 

Sp. Sphinx Ligustri L., Rasen, Ins. mm. Tab. v.; Sepp, Nederl. Ins. 1. 3e 
Stuk, Tab. 1. rv. : the flight is sometimes more than 4” broad, the body 
is 2" long ; upper-wings brown with white at the point and the posterior 
margin, hind-wings rose-red with grey-brown margin, and three black 
transverse stripes; abdomen red above with a brown mid-stripe and black 
rings. The beautiful green smooth caterpillar, with oblique violet and 
white stripes, on the syringas and privets, is rare in Holland. 


IL. Wings triangular rotundate, the posterior congruous. 


Castria FaBr. Palps distinctly triarticulate. Antenne clavate, 
with club elongate, sub-fusiform, not bearded at the apex. 


Sp. Pap. Licus CRAMER, Uitl. Kap. Tab. 223, fig. A; Castnia Pallasia 
Escuscu. ; O. V. KorzreBum, Entdeckungs-Reise, 11. Tab. vr. fig. 27 ;— 
Castnia aercoïdes Boispuv. ; GUÉRIN, Zconogr. Ins. PL. 83, fig. 4, &c. All 
the species hitherto known are from South America. 


Comp. on this division J. W. DALMAN, Prodromus Monograpkie Castnice, 
C. Tabula zen. color. Holme, 1825, 4to. These moths make the natural 
transition to the following family, and are in their habitus very similar 
to some diurnal butterflies ; their wings however have a retinaculum, 


Add sub-genera: Coromis Larr, dgarista LmAcH and Cocytia 
Boispuv. (Monogr. des Zygénides PI. 1. fig. 1.) 
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Family XXVII. Diurna. Wings mostly erect when the in- 
gect is seated, never bridled by a retinaculum. Antenne in by far 
the most clavate, abruptly terminated by a capitulum, in a few 
filiform or subsetaceous, with apex more slender, uneinate. Ocelli 
none. The caterpillar always with sixteen feet. Chrysalis almost 
always naked, angulate, attached posteriorly by threads, or sus- 
pended vertically, or affixed by a transverse silken cord expanded 
above the middle of the body. Flight of Imago diurnal. 


Butterflies (Rhopalocera Borspuv.) These insects have usually 
clubbed antenne, which is the case with all our domestic species ; 
when at rest they erect their wings, so that the upper surface of the 
wing is turned inwards. The genus Papilio of LinNus corresponds 
to this family of later writers. 

Comp. on this family, Goparr, article Papillon, making the entire IX. 
part of the Hist. natur., Insectes, of the Eneyelopédie méthod. 1819, and HE, 


DouBLEDAY, The Genera of diwrnal Lepidoptera, illustrated with colour. plates. 
London, 1846 and foll. 4to. 


Phalanx 1. Posterior tibise, as in the preceding families, 
spinose not only at the extremity, but also on the inside before the 
extremity. (Caterpillar very often living among leaves that have 
been spun together. Chrysalis smooth, folliculate, or tied up by 
a transverse thread.) 


Urania FABR. Antenne filiform, more slender at the apex, 
and arcuate or uncinate. Luabial palps triarticulate, elongate, slen- 
der, with second joïnt greatly compressed, third slender, subcylin- 
drical, almost naked. Wings broad, large. 


Sp. Urania Leilus, Papilio (Eques) Leilus L., KLEEMAN, Beyträge, Tab. 1. 
fig. 1, South America — Urania Boisduvalii GuérIN, Uran. Fernandine 
Mac Lrar, Guérin, Zeonogr. Ins. Pl. 82, fig. 1; the larva, the web and 
the pupa figured in Frans. of the Zoolog. Soc. 1. 2, 1834, PP- 179— 189, Bi 
26. The larva is thick, with a few hairs, in form not unlike a caterpillar of 
Callimorpha, but with a very large head; the web is thin, so that the pupa 
is visible through the meshes. These species belong to the genus Oydimon 
of DALMAN, Pap. (Eques) Orontes L. (CRAMER, Uitl. Kap. Tab. LxxxIn. figs. 
A, B) to the genus Nyctalemon of the same. 


Urania Ripheus Cramer, Uitl. Kap. Tab. CoCLXXXV. fig. A, B; Bors- 
puvaL, Now. Ann. du Muséum, U. 1833, Pl. r4, figs. 1, 2, has a spiny 
caterpillar with the first four membranous feet short, so that it moves like 
a geometric caterpillar. It does not spin itself up when about to change 
to a pupa, but affixes itself by means of a thread stretched transversely over 
the body, like the caterpillars of the genus Pieris, &c. This species, placed 
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by DALMAN under Cydimon, forms the type of a separate sub-genus Urania 
or Thaltura DUNOAN. 


The affinity with Castnia, especially with Coronis and Agarista, cannot 
be mistaken ; and some writers, amongst whom is WesTwoop, place Urania 
in the former family. In those species, however, which [ have examined, 
I can discover no retinaculum. 


Hesperia FABr. (in part), Cuv., Larr. Head thick. Antenne 
remote at the base, capitate. Palps short, with second joint ex- 
tremely scaly forwards, and third joint short. Upper wings erect 
only when at rest, or expanded wings patent. Caterpillar often 
living in leaves webbed together. 


Sub-genera: Mudamus Boispuv., Pamphila Farr, Hesperia 
Far, Syricthus Borspuv., Zhymele Far, T'anaos BorsDuv. 


Sp. Hesperia malve FaBr., Rasen, Ins. 1., Pap. diurn. Cl. 1. Tab. x. &e. 


Phalanx IL. Posterior tibiee spiny at the extremity or spurred 
alone. Four wings erect when at rest. Antenne always capitate 
or thieker towards the extremity. Caterpillar in the open air. 
Chrysalis most frequently naked and angulate. (Antenne in all 
approximate at the insertion.) 

1. Third or last joint of labial palps most distinct, naked or 
slightly covered with scales or hairs. Claws of tarsi small. Cater- 
pillars oval, resembling ordsci. Pupse smooth, rotundate. 
Polyommatus LATR., nob. Six ambulatory feet in both sexes. 

a) Labial palps elongate, produced in front of head. 

Myrina FABr. 

b) Labial palps short or moderate. 

Polyommatus Larr., Gopart. (Lyceena, Thecla, Hesperia FABR. 

Syst. Glossat.) 


Sp. Polyommatus betule, Pap. betule L. SEPP, Nederl. Ins. mm. Tab. xm; 
PANzER, Deutschl. Ins. Heft 21, Tab. 20;— Polyommatus Phleas, Pap. 
Phileas L., Resuu, Ins. ui. Tab. 45, figs. 5, 6, &c. 


Erycina Larr. (Erycina, Nymphidium, Helicopis, Emesis FABR. 
Syst. Glossat.) Anterior feet in males imperfect, not ambulatory, 
very short. 


Sp. Zrycina (Helicopis) Cupido, Pap. Cupido L. Raszeu, Ins. 1v. Tab, 1 
fig. 7; CRAMER, Uitl. Kap. Tab. 164, figs. D—G, from Surinam. All the 
species of this genus are from South America. 
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Note — Here, it would seem, ought to be placed the anomalous 
genus Barbicornis GoparT, with setaceous, ciliated antennze, uniting 
the Urania with the Zrycinw and Polyommati. See fig. in CUVIER 
R. Ani. éd. ill., Ins. P1. 143, fig. 4. 


IL. Third or last joint of labial palps in some distinct, beset 
with scales like the rest, in others small, subindistinct. Claws of 
tarsì distinct. Caterpillars oblong, cylindrical. Pupa mostly angu- 
late, anteriorly bimucronate, or acuminate. 


a) Hexapoda. Six ambulatory feet, nearly similar in both 
sexes. Chrysalis tied posteriorly and by a transverse string. Cen- 
tral cell of posterior wings always closed. (Species of the Swccincti 
Borspuv.) 


Papilio nob. (Papiliones Equites and Heliconii Lu, exclusive of 
some species.) Posterior wings scolloped in the inner margin, not 
covering the abdomen below. Anterior tibiee furnished beneath, 
with a spine in the middle. 


Sub-genera : Leptocircus SWAINSON, Papilio FABR., LATrR., (Zeino- 
palpus Hope, Ornithoptera Borspuvar, DouBLEDAY, Papilio Bors- 
DUVv.), Ewrycus Boisp. (Cressida SWAINSON), Parnassius LATR. 
Thais FABR. 


Sp. Pap. Machaon L. Rasen, Ins. 1, Pap. diurn. Cl. nm. Tab. 1. ; Seep, 
Nederl. Ins. 1. ze Stuk, Tab. 1. ; the gueen-page; the tips of the outspread 
upper wings 4” apart; the largest domestic species of day-butterfly ; the 
wings yellow with black veinures, the fore-wings at the base black; the 
hind-wings tailed, with a margin of blue, half round spots on a black band, 
and a red eye-spot bordered with blue and black at the inner side. The 
green caterpillar has black rings with orange spots, and lives on the leaves 
of carrots (Daucus Carota, &c.) The genus of the Knights butterflies 
belongs especially to warm countries, the East and West Indies. 


Pieris nob. (Species of genus Pieris SCHRANK). Anterior tibiee 
without middle spine. en wings caniculate on inner mar gin, 
receiving the abdomen beneath. (Wings mostly rotundate, in 
many yellow or white or variegated with orange and yellow). 


Sub-genera: Muterpe SWAINS., Leptalis DALMAN, Leucophasia 
STEPHENS, Pontia Borspuv., Dourrepay, Pieris Borspuv., Dougre- 
DAY, Zegris Ramsur, Nathalis Borspuv., Anthocharis Borspuv., 
Idmais Boispuv., Thestias Borspuv., Zronia HueBN., Dousrepavy, 
Callidryas Borspuv., Dousren., Gonepterya Leacm, Dousren., (Rhab- 
docera Borspuv.), Colias Borspuv., Terias Swarns., Boispuv. 
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Sp. Pieris brassicae, Pap. brassice L., Reaser, Ins. 1, Pap. diurnor. Cl. u. 
Tab. rv. ; Sepp, Nederl. Ins. 1. ze Stuk, Tab. 11., the great white butterfly „— 
Pieris (Gonepterye) Rhamni, Papilio Rhamni L.; Seer, Nederl. Ins. IV. 
Tab. XXxvir. the citron butterfly, &e. 

b) Tetrapoda. Two anterior feet, in males at least, small and 
recurved. Chrysalis tied posteriorly alone, suspended freely, with 
head downwards. (Suspensi Borispuv.) 

*__Anterior feet in males very short, in females like the rest of 
the feet. 


Libythea Far, Hecaërge OcuseNnm. Palps very long, porrect 
in form of a pointed rostrum. Wings angulate, anterior falcate, 
with apex truncated. Discoidal cell of posterior wings closed. 

Sp. Zibythea eeltis, FurssLy, Archives de Hist. des Insectes, Winterthour, 


1794, 4to. Tab. 8, figs. 1—3. Tab. 14; Cuv. R. And. éd. dll, Ins. PL 136, 
figs. 1, 2, in Southern France, the Tyrol and Italy. 


**_Anterior feet in both sexes very short. 


Biblis Farr. Palps longer than head, distant, with last joint 
inflected. Antenne towards the end incrassated gradually into an 
elongated club. 

Sp. Biblis Thadana Gopart, Pap. Hyperia CRAMER, Uitl. Kap. PL 2 36, 
figs. E‚ F; Cuvier, R. Ani. éd. ùl., Ins. Pl. 136, fig. 3, South America, 
&c. 

Satyrus Ltr. Palps approximate, ascending, extremely hir- 
sute. Nervures of upper wing often inflected at their origin. Dis- 
coidal cell of posterior wings closed. 


Sub-genera: Hipparchia Far, Ocnsenm., Hetera FaBR, and 
some others of modern writers. 
Sp. Satyrus Mgeria, Pap. (nymphalis) dgeria L., Srep, Nederl. Ins. 1. 1e 
Stuk, Tab. v1.; PANZER, Deutschl. Ins. Heft 28, Tab. 21, &c. 

Morpho FABR. Antenne long, gradually thicker towards apex, 
almost filiform. Wings very large in proportion to the bulk of the 
body. 

Sub-genera: Pavonia GODART, Amathusia FABR. 


Sp. Morpho Helenor CRAMER, Uitl. Kap. Tab. 36, figs. A, B ; CUVIER, R. And. 
éd. Ul, Ins. Pl. 140, South America &c. 


Brassolis FBR. Palps short, compressed, approximate, squar 
mate. Antenne terminated by an obeonical club. Posterior wings 
with discoïdal cell closed, canaliculate on the outer margin for 
receiving the abdomen. Body thick. 
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Sp. Brassolis sophore, Papilio (Danaus festivus) Sophore L., KLEEMANN, 
Beyträge, Tab. rv. figs. 1, 2; Cuvier, R. Ani. éd. dll, Ins. PI. r4r, fig. 
2, &c. 

Nymphalis Larr. (With addition of other genera). Palps 
approximate, erect, squamose. Posterior wings with discoidal cell 
almost always open, with internal margin canaliculate to receive 
the abdomen. 





a) Antenne gradually passing into an elongate club. 


Sub-genera: Limenitis Ocusenm. (Limenitis and Neptis Far), 
Ageronia HuegN., Dourrepay, (Peridromia Borspuv.), Apatura 
FABR., and some others of later writers. 

Sp. Nymphalis Iris, Papilio (Nymphalis) Iris L., Reaser, Ins. mm Tab, 42, 

fig. 2; PANZER, Deutschl. Ins. Heft 79, Tab. 23, &c. 
b) Antennee abruptly clavate. Eyes downy. 
Sub-genus: Vanessa OcHsENm. (Vanessa and Cynthia FABR.) 


Sp. Nymphalis polychloros, Pap. (Nymph.) Polychloros Li, Reaser, Ins. I. 
CL. 1. Pap. Diurnor. Tab. m1. ; Serre, Nederl. Ins. 1. 1e Stuk, Tab. 8; the 
outspread wings 23” wide, above brown orange-coloured, with black spots, 
the hind-wings with a band of semilunar blue spots. The caterpillar of this 
and other species is furnished with many spines.— Here belong Nymphalis 
Jo L., Seep, ibid. Tab. 7, DuMÉrrv, Cons. gén. s. l. Ins. Pl. 40, Nymphalis 
Urticce L., SrPp, ibid. Tab. 2, &c. 


c) Antennee terminated abruptly by a short club. Eyes naked. 

Sub-genera : Melitwa FABR., Argynnis ejusd. 

Sp. Nymphalis (Argynnis) Lathonia, Papilio (Nymphalis) Lathonia L., 

R@ser, Ins. mm. Tab. X. &c. 

Heliconius LATR. (Mechanites FABR., Acrea ejusd.), Heliconia 
Goparr. Palps short, remote. Abdomen slender, elongate. An- 
terior wings elongate, oval, the posterior scarcely, or not at all, re- 
ceiving the abdomen beneath. Discoidal cell of posterior wings 
always closed. 

Sub-genera : T'ithorea, Heliconia, Lycorea, and others ; on which 
comp. DouBLEDAY, Genera pp. 99, Gc. All the species are from 
America, except sub-genus Mamadryas Borspuv. 

Sp. Heliconius Erato, Papüio (Heliconius) Erato L., Cramer, Uitl. Kap. 

Tab. 177, fig. F; Cuvier, R. And. éd. ill., Ins. Pl. 133, fig. 3. 

Danais Latr. Palps remote. Antenne very long, in some 
almost filiform, in others terminated by an elongate oval club. 
Wings triangular, broad, rotundate at the margin; discoidal cell of 
posterior wings always closed. 
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Sub-genera : Zuplxa Farm, Danais Larr., dea (Hestia) Hues. 
DoUBLEDAY. 


Sp. Zdea Agelia Gopart, Papilio (Danaus candidus) Idea L., CRAMER, Uitl, 
Kap. Tab. 193, figs. A, A; DouBLepay 1. 1. Tab. 13, fig. 1. Amboyna. The 
species of the sub-genus Zdea are large, and have white or grey-white wings 
with black veins and spots. They all belong to the East Indian islands, 
or to New Holland. Of the sub-genus Danais, species are found both in 
the Western and Eastern hemispheres. 


Orper IX. Neuroptera. 


Hexapod insects, with four wings membranous, mostly trans- 


parent, reticulate, naked, most frequently equal. Mouth not suc- 
torial, but in most formed for manducation, with mandibles in some 
obsolete. Females never aculeate, very rarely furnished with borer 
or exsert oviduet. Metamorphosis in most incomplete, in others 
complete. Larvee hexapod. 


Tendon-winged. Neuroptera L., from vevpov, tendon, and mrepov, 
— Odonata and most Synistata of FaBricrus, Neuroptera and T'richo- 
ptera KrrBy. On this order in general 1 am acquainted with no 
other special work than that of P. RaAuBur, Histoire nat. des In- 
sectes Néuroptères ; Ouwrage accompagné de planches. Paris, 1842, 
8vo, making a part of the Swites à BurroN by Rorer. Other 
works on particular families we shall indicate below. 

The Neuroptera are insects with four naked, mostly transparent, 
wings, of which the veinures form a fine net-work. Usually the 
under-wings are as large as the upper ; in many species of Zphemera, 
however, they are very small, and in some entirely absent. The 
females have no sting ; rarely only there exists a borer or an instru- 
ment for depositing eggs. Hereby they are distinguished from the 
Hymenoptera, as well as by the lower jaws with the under lip not 
being produced into a sucker. The number of joints in the tarsus 
is different in the different genera. 

Many insects of this order are, in the state of pupa and perfect 
insect, carnivorous and truly predaceous. The larvae for the most part 
live in water (Phryganea, Semblis, Ephemera, Libellula). Some larve 
spin themselves up when they change into pupe. In the larva of the 
lion-ant the vessel which secretes the web, an oval sac, is situated in 
the abdomen ; it ends in a tube capable of extrusion ; by means of it 
the larva spins together granules of sand to form a round ball, within 
which it changes into a pupa. In the larve of the genus of the 
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_ Casenymphs (Pluryganece) there are, as in caterpillars, two long 
vessels, which secrete the silken material. In their straight intesti- 
nal canal, also, and in the small number of their wvasa wrinaria, 
these larvee resemble caterpillars'; and on the whole the genus 
Phryganea, although still really belonging to this order, forms a 
very natural transition to the Lepidoptera, which does not rest 
merely on general external resemblance or analogy. 

In this order many species are met with in which the instinct 
is surprising, and their economy extremely interesting; we name 
merely the lion-ant with its erafty device to overpower its prey, 
and the celebrated mines and buildings of the white ants, or ter- 
mites, dc. 

A. Neuroptera with metamorphosis complete. 


Tarsi in all quinquearticulate. 


Family XXVIIL Poryganide (Trichoptera KirBy). Wings 
defleeted, posterior often broader than anterior, folded longitudi- 
nally, the anterior with numerous branched nervures, covered with 
hairs, coloured. Mandibles obsolete or very small, remote, not 
convergent. Maxillary palps long, with three to five joints, 
labial palps short, three-jointed. Prothorax short. (Antennee with 
numerous joints, long, mostly setaceous. Ocelli three.) 


Comp. C. FE. Prorer, Recherches pour servir à UHist. et à U Anatomie des 
Phryganides. Avec pl. color. £ vol. 4to. Genève, 1834. 


Case-nymphs, Caddis.flies. The upper jaws are here very small 
and little developed, as in the last order (SAvreny, Mém. s. U. and. s. 
vert. 1. p. 29, Pl 1 fig. 1). The larve live in water, in cases open 
at both ends, composed of small pieces of wood, of small fresh-water 
shells (in which frequently the inhabitants are still resident), of 
sand, of duck-weed, of fragments of leaves that have fallen into the 
water, &e. They fasten these substances together by means of their 
web; the inner surface of the case, which is very smooth, is also 


1 RAMDOHR found only four, which agrees with the number in caterpillars, but 
this requires to be confirmed by further investigation, since LÉoN Durovr, in the 
species examined by him, always met with six. However, the Ephemerine and 
Jibelluline, i.e. by far the greatest number of the Neuroptera, have very numerous 
(30—40) short vasa wrinaria, like the Orthoptera; those which undergo a perfect 
metamorphosis only six or eight ; see LiíoN Durour, Mém. présentés, Tom. VII, and 
Loew in GerMam’s Zeitschrift für die Entomologie 1v. (1813), s. 423, &c. (Bemer- 
kungen über die anatomischen Verhältnisse der Neuropteren.) 
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lined with the web. Most species drag the case with them, but 
others fasten it to stones and creep in and out. These cases protect 
the larve from the persecution of fishes, which are very fond of 
them ; in England, where fishing with the line is brought to a much 
greater state of perfection than perhaps anywhere else, these larvee 
are much used for bait. The larve feed on vegetable as well as 
animal substances. Most of them have white threads at the abdo- 
men, external respiratory organs, gills (see above pp. 262, 263). 

The larve, when about to change into pupee, fix these cases firmly 
and close the openings with crossing threads, that thus form a latticed 
cover. The pupe, at first immoveable, quit this dwelling when 
about to change into perfect insects ; it swells and bursts in order 
to allow the perfect insect an exit. This last is generally brown- 
coloured, and resembles a nocturnal butterfly. On an evening, at 
country-houses, it is frequently allured by the light into apartments, 
and flies round the lamp or candle until, its wings half-consumed, it 
falls down with violence on the table. The eggs are joined together to 
form a gelatinous mass, and are deposited by the female on leaves of 
branches which hang over the water, so that the young larve on 
creeping out may easily fall into their natural abode, if the leaf by 
falling previously has not already reached the water. 


See on the economy of these Insects especially Réaumur, Mém. Tom. m1, 
Pp. 497— 581, and, on the arrangement, besides RAMBUR and WESTWOOD, 
also especially BuRMEISTER, Handb. der Entomol, II. 2, 1839, pp. 882—935. 
Phryganea L. (exclusive of the Perle GEOFFR.) 
A. Antenne filiform or pectinate. 


Hydroptila DArMAN. Maxillary palps with five joints. Wings 


narrow ; posterior not plicate. 
Sub-genus : Narycia StePneNs. With antenne pectinate. 
5: Antenne setaceous. 
+ _Maxillary palps with five joints. 
Chimarra Lracrm. Posterior wings not plicate. 


Mystacida Larr. Leptocerus Lracm. Posterior wings plicate. 
Maxillary palps long, pilose. Antenne very long. 


Sp. Phryganea nigra L., De GEER, IL PL 15, figs. 21—23, &c. 
Add sub-genera Odontocerus LRACH, Setodes RAMBUR, &c. 


Hydropsche Prcrer. 
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_Rhdacophúla Preter. 
Psychomia LATr. 
B. tf Maxillary palps (of males) with two to four joints. 





Sericostoma LaAtr. Maxillary palps in males mostly with two 
joints, in some with three, dilated, villose externally, often veiling 
the head. 

Sub-genera Pogonostoma RAMB., Dasystoma ejusd. : with maxillary palps 
of males three-jointed. 


Sub-genera T'richostoma Picrer, Lasiostoma RAMB., Lepidostoma RAMB., 
Sericostoma Preter: with maxillary palps of males two-jointed. 


Phryganea Prerer. Maxillary palps of males four-jointed, of 
females five-jointed, longer than labial, subpilose. Wings with 
transverse nervures. 


Sub-genera Limnephila Lracm, Monocentra, Enoicyla, Oligotricha RAMBUR. 


Note —For other recorded genera see WesrTwoop, Generic Synopsis, pp. 
49—51, and BURMEISTER, |. 1. 


Sp. Phryganea grandis L., Rasrr, Ins. m., Insect. aquatil. Cl. 1m. Tab. 
Xvim.; De Geer, Mém. m. Pl. 13, fig. 1 ;—Phryg. rhombica L., (Linne- 
pkila Lracn); Reaser, ibid. Tab. xvr.; GERMAR, Faun. Ins. Europ. Fasc. 
Ix. Tab. 13, &c. 


Family XXIX. Panorpate. Posterior wings expanded. Man- 
dibles distinct. Head with anterior process mostly rostriform ; 
ligula none ; labium and maxillee mostly connate at base. Maxillary 
palps five-jointed, labial two-jointed. Antenne filiform, long, mul- 
tiarticulate. 


A. Ocelli three frontal. Wings perfect, reticulate, with longi- 
tudinal nervures numerous, transverse few. 


Bittacus LATR. Feet elongate, slender, tarsi with single claw. 
Abdomen cylindrical, long. (Habit of Tipula.) 
Sp. Bittacus tipularius, Panorpa tipularia Farr., C. De Vinrers, Entomol. 


Linnean. Tab. 7, fig. rr; Surzer, Gesch. der Ins., Tab. xxv. figs. 7, 8; 
GuÁRIN, Zeon., Ins. Pl. Ór, fig. 2, habitat in south of Europe. 


Panorpa L. (exclusive of P. hyemalis and Coa). Feet moderate, 
tarsi with two claws, terminated by intermediate pulvillus. Abdo- 
men of males with three posterior segments recurved, last oval, 
globose, forcipate. 


Sp. Panorpa communis (and Pan. germanica) L., PANzer, Deutschl. Ins. 
Heft 5o, Tab. ro; DumériL, Cons. gén. s. 1, Ins. Pl. 27, fig. 6. The 
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Scorpion-fliy. A. BRANTS has given an anatomical survey of this little 
animal in the Tijdschr. voor nat. Gesch. en Physiol. vr. 1839, bl. 173—198, 4 
PL. vir. The pupa is concealed underground; it has been described and | 
figured by F. Stein, WIEGMANN’s Archiv, 1838, s. 330. Taf. 7, figs. TO—13. 
The larva, with its mode of life and its residence, is still unknown. 

B. Oeelli none. Wings imperfect, in males subulate, in 


females very short, rotundate. 


Boreus LATR. (Female with triarticulate ovipositor, encased 
beneath in a bilobed lamella.) 


Sp. Boreus hyemalis, Panorpa hyemalis TL, Gryllus proboscideus PANZER, 
Deutschl. Ins. Heft 23, Tab. 18 ; GuÁRIN, Zconogr. Ins. Pl. Ór, fig. 4. 


Note — Genus Chorista Krug, resembling Panorpa in habit and 
characters, differs from it in the head not being produced into a 
rostrum. Species from New Holland. 

Comp. Kuve, Versuch einer systematischen Feststdlung der Insecten-familie 
Panorpatee und Ausecinandersetzung ier Gattungen und Arten; A bhandlun- 
gen der konigl. Akad. der Wissensch. zu Berlin, aus dem Jahre 18 36. s. S1— 
108. c. fig. 


Family XXX. Memerobind. Head moderate or small, trans- 
verse, with eyes prominent. Mandibles distinct. Mandibles deeply 
bilobate, with external lobe often palpiform, articulate. Lagula 
distinct. Labial palps triarticulate. Wings reticulate, with nume- 
rous transverse nervures, mostly deflected. Antenne always com- 
posed of many joints, in length very different. 


Raphidia L. (in part). Palps short, filiform, maxillary quin- 
queartieulate. Antenne filiform, short. Prothorax elongate, nar- 
row, stbeylindrieal. Third joint of tarsi bilobed, receiving the 
minute fourth joint between the lobes, fifth elongate, terminated by 
double claw. Abdomen of female furnished with ovipositor, exsert, 


flexible. 

Camel-fiy. These insects live in the state of pupa and nymph under the 
bark of trees; the nymph begins to move shortly before the last meta- 
morphosis. Comp. A. PERCHERON, Mém. sur les Raphidies in GUÉRIN, 
Magasin de Zoologie, 1833, CL. 1x. PL 66; FR. STEIN in WIEGMANN'S 
Archiv, 1838, s. 316—330; G. T. SCHNEIDER, Monographia generis 
Rapkidie, adjectis tabul. vr. Vratislaviee, 1843, 4t0. 

LinNgus united the European specimens known to him into one 
species, Raphidia ophiopis. Modern writers distinguish different species ; 
in most, three simple eyes are present; in one species, first described by 
Scrvmmer, Raph. crassicornis, they are wanting ; of this species, SCHNEIDER, 
op. cit, forms a separate genus, Znocellia. 
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Mantispa \rric., Larr. Anterior feet raptorial. (Habit of 
Mantis.) Ocelli mostly none. 
Sp. Mantispa pagana, Raphidia Mantispa L., GUÉRrIN, Zeonogr., Ins. Pl. 63, 


fig. 1, ViLLeRsS, Zntom, Linn. Tab. vr. fig. 13, &c. Comp. ERrronson, 
Beiträge zu einer Monogr. von Mantispa, GERMAR's Zeitschr. f. Entom. 1. 


e 1838, 8. 147— 173. 


Semblis FABR. (im part; species of Hemerobius and of Raphidia 
L.) Maxillary palps filiform, more slender towards apex, with last 
joint often shorter than the rest. Prothorax quadrate, longer than 
mesothorax and metathorax. Anterior wings larger than posterior. 
Antennee filiform or setaceous, long. Tarsi with two claws, without 
intermediate pulvillus. 


Sub-genus: Semblis (species of Semblis Farr.), Sialis LArr. 
Ocelli none. Penultimate joint of tarsus cordate. Wings deflected. 
Antennee simple, almost of length of body. 


| Sp. Semblis lutaria FaBr., Hemerobius lutarius L., Rasen, Ins. rr. Insect. 
aguat, Cl rr. Tab. xm. ; GUÉRIN, Zconogr., Ins. Pl. 62, fig. 6. The larva 
lives in water, and has on each side of the abdomen eight jointed threads, 
which serve for respiration ; it leaves the water to change into a motionless 
pupa in the ground. Comp. on this genus Suckow in HEUSINGER's 
Zeitschr. f. organ. Physik, 11. 1828. s. 265—272, Tab. 1., and Prorzr, 
Mém. sur le genre Sialis de Larrriuue, Ann. des Sc. nat. sec. Série, v. 
1836. Zoologie, pp. 69—80. Pl. 3. 





Sub-genus: Cordalis Larr. Ocelli three. Penultimate joint of 
tarsi undivided, small. Antenne simple, shorter than body. Head 
broader than thorax, transverse. Mandibles exsert, in males very 
long, at rest decussate. 


Sp. Semblis cornuta, Raphidia cornuta L., Hemerobius cornutus FABR; Dr 
GEER, Ins. um. Pl. 27, figs. 1, 2; habitat North America. (Mandibles 
of females denticulate within, thicker ; of males, subulate, with only one 
tooth, small, internal before the apex.) 


Sub-genus: Chauliodes Larr. Ocelli three. Penultimate joint 
of tarsi undivided, small. Antenne serrate or pectinate on the inside, 
shorter than body. Head of breadth of thorax, angustate posteriorly. 
Mandibles moderate, little or not exsert. 

Sp. Semblis pectinicornis FABR., Hemerobius pectinicornis L., Dr GEER, Ins. 
mm. Tab. 27, fig. 3, Cuv. R. And. éd. ill., Ins. PL 105, fig. 2; habitat in 
North America. 

Note —There ig a species in the Leyden Museum from Java, with pro- 
thorax orange, wings brown, with round transparent whitish spots, antennee 
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serrated. To this Dr HAAN gave the generic name Sialis. That genus 
(Stalis De H. not FABR.) is the same as Neuromvus RAMBUR, Neuropt, 
p- 441, which ought not to be separated from Chauliodes ; the species which 
T have indicated is Neur. ruficollis of RAMBUR. Another genus of 
RAMBUR, Dilar, unknown to me, with pectinate antenne in males, appears 
to be related, but has a greater affinity, as I conjecture from the descrip- 
tion and figure, with the Zemerobiú. & 


Hemerobius Lu, FABR. (exclusive of species). Palps with last 
joint thicker, elongo-ovate. Prothorax small, shorter than the 
other segments of thorax. Wings ample, lanceolate, with costal 
border broad. Antenne filiform or setaceous, mostly long. Tarsi 
with two claws, and intermediate pulvillus. 


a) Ocelli none. 


Sub-genera : Hemerobius LrACH, Drepanopteryx Leacu, M egalo- 
mus Raus, Sisyra Burm, Chrysopa LEACH, Polystechotes Burm. 


Nymphes Lracm. (With antenne short, wings narrow, elongate ; 

habit of lion-ant.) 
Sp. Hemerobius perla L., (Chrysopa perla LracH,)! Ras. Ins. mm. Tab. zr, 
fig. 5, Cuv. R. Amd. éd. il, Ins. Pl. ro3, fig. 3; Hemerobius chrysops L. 


(Chrysopa reticulata), Rasen, Ins. OI. Tab. 21, fig. 4; comp. N. SLABBER, 
Verh. der Haarl. Maatschappij, X. 2, bl. 387—412, with fig. 


These broad-winged insects are provided with eyes shining with gold _ 
during life; the delicately latticed wings, as transparent as fine gauze, 
present the colours of the rainbow. The larva lives on plants, and 
resembles that of the lion-ant ; it feeds on leaf-lice, and is covered with a 
mealy substance, to which the cast-off skins of the leaf-lice adhere, so that 
the true form of the insect is often quite irrecognisable ; the small, oval, 
white eggs are seated on long thin pedicles upon twigs and leaves. 


2 b) Ocelli three. 


Osmylus LATR. 


Nemoptera LATR., Nematoptera Burm. (species of Panorpa Ly 
Fapr.) Head produced into a rostrum. Maxillary palps shorter 
than maxillee, filiform, more slender towards the apex, with three 
small terminal joints; external lobe of maxillse subulate, biarticu= 





1 G.T. ScaNmIDER, Symbol ad Monograpkriam generis Chrysopce Lracn, Vratis- 


laviee, 1851. Svo. c. tab. pictis. 
W. F. Evans, Monograph of the British Species of the genus Chrysops, Transact. 


of the Entomol. Soc. of London. 1847, Vol. v. p. 71, Pl 9, 10: 
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late, palpiform. Ligula porrect, pilose. Antenne filiform, long. 
_Oecelli none. Mesothorax large. Inferior wings narrow, very long, 
sometimes resem bling filaments. 


Sp. Nemoptera extensa Dumérir, Cons. gén. 8. l. Ins. PL. 27, fig. 7, GUÉRIN, 
& Jconogr., Ins. PL. ór, fig. r s—Nemopt. lusitanica Kuug, Panorpa bipennis 
IrrIG., GERMAR, Fauna Ins. Europ. Fasc. 1. Tab. 16, &e. Species from 

Africa, southern Europe and western Asia. 


Myrmeleon L. (in part), Fapr., Larr., Myrmecoleon Burm. 
Maxillary palps mostly shorter than labial ; external lobe of max- 
ille forming an internal biarticulate palp. Antenne not longer 
than thorax, gradually thieckened into a club towards the apex, 
arcuate. Ocelli none. Prothorax short, transverse; mesothorax 
large. Wings lanceolate, deflected. Abdomen elongate, cylindrical. 
Feet short. 


Sp. Myrmeleon formicarum L., RÉAuMur, Ins. vr. Pl. 34, fig. 7, Rasen, 
Ins. mr. Tab. zo, figs. 25, 26, PANzER, Deutschl. Ins. Heft 95, Tab. rr. 
The larva of this insect is known under the name of Lion-ant, and is 
far-famed for its cunning. It has six feet, very large upper jaws, a flat 
head, and a large oval abdomen. It moves slowly, and almost always 
backwards. Unable to pursue its prey rapidly, it seeks to compass it by _ 
subtlety. To that end the lion-ant digs funnel-shaped holes in the sand, by 
moving constantly backwards in still smaller circles, and casting out the 
sand with its head. During this work it is almost entirely concealed 
beneath the sand, the head and jaws alone projecting above it. Should the 
lion-ant in the meanwhile encounter a little pebble, too large for his jaws, 
he creeps out of the sand, endeavours to push his abdomen under the 
pebble, attempts in this way to creep with his load to the edge of the 
funnel, and repeats the operation until he finally succeeds, although the 
pebble repeatedly falls off behind him. When his work is completed, the 
lon-ant lurks under the sand in the middle of the conical cavity, and 
pushes his two upper jaws out of the sand like open shears, continually 
during the night; by day he does this more seldom, and only when an 
insect falls into the hole. Any small insect that ventures imeautiously to 
the edge of this pitfall, and stumbles in the dry sand, is effectually griped 
by the pincers ; should it try to escape, the lion-ant greets it with a shower 
of sand, and causes it again to tumble down. If the lion-ant has clutched 
the insect, he shakes and tosses it about, sucks it dry, and casts the 
empty body as lumber out of his hole. The lion-ant may be most aptly 
compared to a spider, and like as this weaves nets proportioned to its size, 
so he makes his funnels larger the larger he grows. When full-grown, he 
spins grains of sand together for an abode, almost perfectly spherical, in 
which he changes to a pupa, and from which after four weeks he makes 
his appearance as the perfect insect which flies by night. Comp. on the 
economy of this insect RÉAUMUR, Ins. vr. PP- 336—386, Pl. 32— 34, 
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Rasen, Ins. 1. pp. 95-—t16, p. 124, &c., BONNET, (Euvres, Tom, Ix. 
1781, 8vo. pp. 405-413. 

This species occurs in Europe principally in southern lands, yet even in 
some parts of Holland also ; in England it seems not to be found. There 
are still other European species of this genus (as Myrmeleon pictum FABR., 
Germar, Fauna Ins. Europ. Fase. vim. Tab. 16, from Dalmatia and 
southern Russia, also from the south of France, Myrm. formica lyna L. A 
Reaser, Ins. 1m. Tab. 21, fig. 2, &c.), and many exotic species, amongst 
which one is very large, with spotted wings, from the Cape of Good Hope, 
Myrm. speciosus (Myrm. libelloïdes L., et auctor. in part) &c. 


Ascalaphus FABr. Antenne long (longer than body), termi- 
nated abruptly by an obeonical capitulum. Abdomen of length of 
thorax. Head hirsute. Eyes in most divided by a transverse 
furrow. Remaining characters of the preceding genus. 


Sp. Ascalaphus barbarus BURM., Ascal. italicus Dumérru, Cons. gén. s. L. 
Ins. Pl. 26, fig. 2 ;—Ascal. italicus FABR., PANZER, Deutschl. Ins. Heft 3, 
Tab. 23, &c. 


Ascal. Napoleo. LrrEBVRE, from New Holl. See GUÉRIN, Magas. de 
Zool. 1842, Ins. Pl. g2, where many sub-genera are proposed, partly also 
received by RAMBUR, which must be here omitted. Comp. RAMBUR, 
Neuropt. pp. 341-—364- 


B. Neuroptera with metamorphosis incomplete. 


Tarsì with joints often fewer than three. 


Family XXXL. Zobelluline. Antenne short, with few (7—8) 
joints, the two basal thicker, passing into an acuminate seta com- 
posed of the terminal joints. Wings reticulate, with numerous 
transverse nervures. Mandibles and maxillee entirely covered by 
the labia or margins of the exsertile head; palps not exsert. Lar 
bium large, trilobed, with broad lobes. Eyes large; ocelli three. 
Tarsi triarticulate. Larve aquatic. 


Libelle or water-nymphs. These insects in all the states of their » 
life are very greedy and rapacious. The antennee of the perfect 
insect have commonly from five to seven joints. The feet are short, , 
especially the middle pair, and bent forwards. Copulation occurs s 
in a remarkable manner, the extremity of the abdomen in the fe-- 
male being bent round like a ring towards the breast of the male. 
Here are found, on the ventral surface of the second ring of thee 
abdomen, the external organs of generation, a penis placed between: 
two horny hooklets, which in Jshna and Libellula is perforated by 
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an efferent canal arising from two small vesicles filled with a yellow 
fluid : these glands are wanting in Agrion'. The larve and nymphs 
live in the water, and resemble the perfect insects. The under-lip 
has the form of a mask or hood, and covers the mouth; anteriorly it 
terminates in two hooks®. It is bent round and set upon a long 
flat pedicle, which the animal can move forward rapidly, whereon 
the bending disappears ; thus the insect supplies itself with a move- 
able forceps for seizing its prey unawares at a distance with the 
hooks at the extremity of the under-lip. (See figures in SWAMMER- 
DAM, Bibl, nat. Tab. xm. fig. 5, RúAumur, Zus. vr. Pl. 36, fig. 4m, 
figs. 10—14, PL 37, figs. 4, 6, 7, PL 38, figs. 6—8, Rasen, Ins. 11, 
Ins. aquat. C1. IL Tab. mn. figs. 75, fig. Sc, Tab. rx. figs. 3,4; LyoNer, 
Uuvr. posthaume, Pl. 18, figs. 13—15). The abdomen of the larva 
ends either with five horny plates, which can be moved from and to 
each other, or with three fin-like laminze ; it was in these laminee 
(in the genus Agrion) that Carus first discovered the circulation of 
the blood ; see above, p. 259. 





With Linneus this family forms only a single genus, Libellula. 


Comp. on this family VAN DER LINDEN, Agriones Bononienses descripte. 
Opuscoli scientific. Bologna, 1823, Tom. rv. p. tor; ejusd. shae Bononi- 
enses, ibid. p. 158, &e. ; ejusd. Monographie Libellulinarum Buropearum, 
specimen. Bruxellis, 1825; ToussAiNr DE CHARPENTIER, Zibellulince 
Europea deseripte et depicte, cum Tabulis 48 color. Lipsiee 1840, 4to ; 
E. pr SeLys LONGOHAMPS, Monographie des Libellulines d'Europe, Paris 
et Bruxelles. 1840, 8vo; and the same author's different short communi- 
cations in the Óth and 7th parts of the Bulletins de Acad. des Sc. de 
Bruaelles. 


A. Intermediate lobe of labium very small, lateral lobes very 
broad, without articulate style. 


Jabellula Far. Eyes large, often contiguous. Ocelli disposed 
in a triangle. Wings horizontal, expanded, anterior different from 





1 Fuller information coucerning these parts may be found in H. RAruke, De 
Häbellularum partibus genitalibus. Cum Tab. zen. 1. Regiomonti, 1832. 4to. Because 
the penis is not connected with the testes, of which the vasa deferentia terminate at the 
ninth ring of the abdomen, RATHKE was of opinion that the union observed in the 
ibellulince is not a true copulation, but only precedes it. VoN SreBoLD, however, 
detected spermatozoa in the male at the base of the abdomen, so that the male, by 
bending round the abdomen towards the thorax previous to copulation, seems to deposit 
the sperma there. WIEGMANN’s Archiv f. Naturgesch. 1838, P. 375. 

3 These nippers are the palpi of the under-lip ; see A. Bruruué, Observations sur 
la bouche des Libellulines, Ann. de la Soc. Entomol. 11. 1833, pp. 343-—351, Pl. 13. 
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posterior in the structure of the cells, supplied with basal cell 
resembling a right-angled triangle inverted. j 


Sub-genera: Libellula, Hpitheca CHARPENT. (Libella SeLYyS). 
Cordulia Lracu. (Epophthalmia BURMEISTER, and other genera of 
RAMBUR ; see his Névroptères, pp. 24—152.) 

Sp. Libellula depressa L., Rasen, Ins. m., Ins. aquat. CL. m1. Tab. vr. fig. 4, 


Tab. vir. fig. 3, Dumériu, Cons. g. $. U. Ins. PL, 28, fig. 6;— Libellula 
cenea L. (Cordulia cnea), PANzeR, Deutschl, Ins. Heft 88, Tab. 20. 


To the right-angled triangle, at the base of the fore-wings, as character 
of this genus, I directed attention in a short communication in the Bijdragen 
tot de natuurk. Wettenschappen. ur. bl. 335—339- Pl. 1m, and Ann. des Sc, 
nat. XV. 1823, Pp. 424-427. PL XI. b. 


B. Imtermediate lobe of labium broader than lateral ; lateral 
lobes supplied with moveable appendix at apex, sometimes com- 
posed of many joints. 


ZEshna FaBr. Eyes large, approximate. Ocelli often disposed 
in a transverse row. Wings expanded. 


a) With eyes contiguous. 


Sub-genera : Anax LeacH, dishna ejusd., Gynacantha RAMBUR. 


Sp. Eshna grandis, Libellula grandis L., Reaser, Ins. 1, 1. Tab. rv. &c. 


b) With eyes approwimate, not contiguous, or remote; with head 
vramsverse. 


Sub-genus: Lindenia De HAAN, V. D. Hoev. (Diastatomma 
Buru.) 


Note Here are to be referred sub-genera Gomphus, Cordulegas- 
ter and Petalura LracH, and some others proposed by RAMBUE, op: 
cit. p. 193. 


Agrion FaBr. Eyes remote. Head transverse, much broader 
than thorax. Wings narrow, erect when the insect is seated, 
Middle lobe of labium deeply bifid. Abdomen slender, eylindrical, 
often very long. 

Sp. Agrion puella, Libellula puella L. (is a collective name for different 
European species, and thus it is arbitrary to adopt it as a synonym), Agrion 


furcatum CHARPENT. ; R@SEL, Ins. l. l Tab. xr. fig. 7;—-Agrion virgo, 
Libellula virgo L., Ras. 1. 1. Tab. rx. figs. 5, 6, &c. 
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Sub-genera: Lestes, Calepteryx, Agrion Lracm, Mecistogaster 
RAMBUR, and some others of this author, 1. L. p. 217. 


Family XXXII. Zphemerine. Parts of mouth soft. Antenne 
very short, subulate, triarticulate. Tarsi quinquearticulate, with 
first joint mostly very short, scarcely distinguishable. Posterior 
wings less than anterior, sometimes none. Abdomen terminated by 
two or three filaments. 


Ephemera L. (Characters of the family.) 


May-Flies, bank-bait. The larve and nymphs live at the bottom 
of the water between stones, or in the ooze ; some dig horizontal 
passages, in which they move very rapidly. In these two states 
they live two or three years before changing into perfect insects ; 
they proceed from very small eggs. The larva has always three 
threads at the abdomen, of which the middle one in many species 
disappears after the metamorphosis ; it is distinguished especially 
from the perfect insect by longer antennee, by stronger upper jaws, 
and by external respiratory organs at the first six rings of the abdo- 
men ; the air-tubes appear as free threads or little plumes, or are 
united by membrane to form a foliated lamina. Some larve have 
on each side of every ring two such plates. The change from 
nymph to perfect insect occurs in Zphemera Swammerdamii (Palin- 
genia longicauda Bura.) so suddenly that there is almost at the 
same moment a creeping and a flying creature. In other species, as 
in those observed by Reaser, the change takes place more slowly. 
They moult once again in their perfect condition ; and if we be 
walking by the banks of the water over which they are flying we 
often see this moulting performed on our clothes. 


In the middle of summer the May-Fly takes wing towards even- 
ing. The time of flight differs in different species. That which 
SWAMMERDAM described shews itself nearly three days in succession, 
about St John’s day, in the month of May, and often in such quan- 
tities that it is as difficult to count these little creatures as falling 
snow-flakes. A great many fall into the water a prey to fishes, and 
at that time, especially at Dordrecht, the roach is noted as being 
peculiarly fat and good. Hence the name bank-bait, oeveraas (in 
some parts of France la manne). According to the relation of 
Scorom they are collected by the country-people in Carniola to 
manure the land (Entomol. Carniol. p. 264). 
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SWAMMERDAM, in the species described by him, did not observe 
the copulation, and supposes that the eggs, as in fishes, are first laid, 
and afterwards fertilised by the male. Réaumur doubted this, 
because the eggs sink in water. But Raser, De GEER, and later 
writers, have actually observed the copulation. in other species; 
and thus it is improbable that the species of SWAMMERDAM forms 
an exception on this point. 

Ephemere on the whole live as perfect insects but a short time, 
some not even a single day. Once however I kept some specimens 
of Ephemera diptera (Cloë diptera Preter) for some days alive under 
a glass, two for more than a week. 


« Ephemera larvae natant in aquis; volatiles facto frwuntur 
gwudio, uno sape eodemque die nuptias, puerperia et ewseguias 
celebrantes.” _LanNmus, Syst. natur. 1. ed. xn. p. 906. 


Comp. on this family: 
Ephemeri vita of Afbeeldingh van’s menschen leven door J. SWAMMERDAM. 
Amsterdam, 1675 kl. 8vo. m. afb. (For the facts see Bijbel der natuur, 1. 
bl. 234— 270, Tab. XIII—XV.) 


Réaumur, Mém. p. servir à U Hist. des Ins. VI. pp. 457-— 522; DE GEER, 
Mém. um. pp. 617—660. PL. 16—18. 


F.J. Prorer, Hist. nat. des Insectes Névroptères, Seconde Monographie, 
Famille des Ephémerines. Genève, 1843. 8vo. avec pl. 


A. Wings with transverse nervures few, posterior often obsolete. 


1) Compound eyes two both in males and females. 


Sub-genera : Oligoneuria Prorer (Wings four), Canis STEPHENS, 
Priorer (Wings two). 


2) Byes four in males; the two accessory large, petiolate. 
Sub-genus Cloë Lracu, Burm, Prorer. Posterior wings very 
small or obsolete. Caudal setee two. 
B. Wings four, with transverse nervures numerous. 


1) Two accessory eyes in males, as in the preceding genus. 
Sub-genus : Potamanthus Proret. Caudal setee three. 
2) Compound eyes onliy two in both sexes. 
Sub-genus : Betis LeacH, Prorer. Caudal setee two. 


Sub-genera : Ephemera, Palingenia Bura., Prerer. Caudal setee 
in females three, in males the intermediate one sometimes shorter or 
abortive. 
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Sp. Ephemera Swammerdamia LarR‚, Palingenia longicauda Prcrer, Swam- 
MERD. Ì. 1. Tab. xm. ;— Ephemera vulgata L., HourrurN, Natuurl. His- 
toïre, xII® Stuk, Pl. 94, fig. 1, Prorer, 1, 1. Pl. 3, &c. 


Family XXXIIL Perlarie. Mandibles distinct, denticulate. 
Maxillee with palps five-jointed, filiform or setaceous, and accessory 
palp, mostly biarticulate (galea) ; labial palps triarticulate ; lingula 
emarginate. Antenne long, setaceous, multiarticulate. Wings 
(insect at rest) cruciate, ineumbent on the back horizontally ; 
inferior broader than superior, folded longitudinally like a fan. 
Tarsi with three joints, the last with two claws, and intermediate 
pulvillus. 





Perla Grorrr. (Species of Phryganea L., Semblis FABR. in 
part). Characters of family. 


These insects were first distinguished by GrorrRroY as a separate 
genus, whilst LiNNmus placed them amongst the Phryganece, to 
which they have some relation by the broad posterior wings. Till 
within a few years it was generally supposed by writers that the 
Perle have a complete metamorphosis, in consequence of an imper- 
fect observation of Norrer, recorded by RÉAuMmur. Prorer however 
has announced the metamorphosis to be incomplete ; the larvee do 
not live in cases, but mostly in running water, by preference under 
stones. Some have at the thorax external respiratory organs ; others 
breathe through closed stigmata, which have the same situation as 
the future apertures of the perfect insect, and take in the air by 
endosmose. They have constantly two threads at the hinder part of 
the body, which sometimes disappear in the perfect insect, but in 
many species persist at that period. The males of some species have 
short wings, merely rudimentary. 

Comp. on this family, of which more than a hundred species from all 
parts of the world are now known (through later investigations and dis- 
coveries), Pricrer, Mém. sur les larves de Némoures, Ann. des Sc. nat. XXVI. 
1832, pp. 369—391. Pl. 14, 15; ejusd. Mém. sur les metamorphoses des 
Perles, Anm. des Sc. nat. XXVIII. 1833, pp. 44-—65, Pl. v. vr. and his Mist. 
nat. des Insectes Névroptères, Première Monographie, Famille des Perlides. 
Genève, 1841. 8vo. 

Sub-genera: Perla LArr, mihi (Kollaria Prcrer, Eusthenia 
Wesrwoop, Pteronarcyys NEwa., Perla Preter), Capnia Picrer. 


Anematwra mihi (Nematowra LATR., Prcrer). 


Note — This family with the following approaches by natural affi- 
nity very nearly to the Orthoptera. 
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Family XXXIV. Zermitine. Mandibles horny, strong, den- 
ticulate. Maxillee furnished with an appendage or lobe resembling _ 
a galea, and with a palp four or five-jointed. Antenna filiform or 
setaceous, of the size of thorax at least, composed of more than ten 
joints. Wings deflected or incumbent, with few transverse nervures, 
sometimes absent; posterior wings not broader than anterior, in 
many less than anterior. Tarsi with two to four joints. 


Psoeus LATR. Antenne setaceous, long, with joints eylindrical, 
elongate. Maxillary palps four-jointed, labial none. Wings either 
none or deflected, unequal, posterior less. Tarsi in most with only 
two, in some with three joints. 





Sp. Psocus pulsatorius, Termes pulsatorium L., De GErer, Ins. vir. Pl, rv. 
fig. 1, Suuzer, Kenng. d. Ins. Tab. xx. fig. 144; the wood-louse (houtluis); — 
the body pale yellow, with yellow eyes. This insect is commonly found on 
wood, upon walls, in old papers, &c. ; it has superficially a resemblance to 
a louse, but runs very rapidly. The Latin specifie name is derived from 
the idea that the ticking in old furniture and door-posts, which superstition 
often receives as a bad omen, is caused by this insect; on the contrary, 
they are small beetles which cause the tapping sound. An anatomical 
investigation of this little animal was published by NrrzscH in GERMAR u. 
ZiNoKEN, Magazin der Entomol. rv. 1821, s. 276—282, Tab. mr. 


Other winged species are met with on trees, as Psocus quadripunctatus 
LATR., PANZER, Deutschl. Ins. Heft 94, Tab. 22, &c. 


Here belong sub-genera Afropos Lmacm (Proctes, BurM., déropos 
and Zachesilla Wesrw.), Thyrsophorus Burm, Owcilius CURTIS. 


Termes L. (in part), Larr. Labium quadrifid, with palps three- 
jointed. Antenne short, mostly moniliform. Wings narrow, 
ineumbent horizontally on the body, longer than body, deciduous, 
sometimes none. Tarsi with four joints. 


These insects bear, in different tongues, the name of white ants ; 
they live, like these, in society together, and in warm countries 
cause incredible damage. Of the wood-work which they destroy, they 
leave the surface untouched, so that every thing externally preserves 
its form, but falls to pieces on the slightest touch. The hardest 
wood cannot resist these animals; glass, metal, and stones alone do 
they leave uninjured. Some species live underground, others in 
trees ; some erect pyramidal mounds above the surface, which in 
Guinea and other regions of the African coast are raised to the 
height of twelve feet, and are so stable that they may be mounted 
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with safety (Zermes fatalis L., Termes bellicosus SmrATHM.) Below, 
in the middle of the building, is the residence of the female (mon- 
strous is the distension of the abdomen in a pregnant female which 
lays perhaps 80,000 eggs) ; round about this residence are cells for 
the eggs, magazines for food, &c., all orderly arranged. The upper- 
most part of the hilllike dwelling is massive, to give more firm- 
ness, and to guard the family from the influence of weather and the 
attacks of foes. It is generally supposed that the labour of building 
in these societies is performed by the larvee, but perhaps it is by the 
sexless individuals who have not got their wings; they have no 
eyes. There are still other wingless individuals, also without eyes, 
but with larger jaws; these are commonly called soldiers, because 
they ward off attacks and always stand at guard. When these 
insects attain their perfect state they leave the dwelling at night- 
time ; on the day following their dried wings fall off, and they are 
in great part eaten up by birds, lizards, and even by the negroes. 
A fertilised female is borne off by the larve to a dwelling, and there 
she lays her eggs. According to SMEATHMAN the workers would 
seem to carry off a male and a female with them, in order to shut 
them up and feed them for copulation. 
Comp. SMEATHMAN in Philosophical Transactions, Vol. Lxx1. 1781. The 
figures are copied in part by BLUMENBACH in Abbildungen naturkistoris- 
cher Gegenstäünde, Nos. 9, 10. 

Add genus Zmbia Larr. Head broader than thorax. Wings 

not longer than body. Tarsi triarticulate. 


OrpeRr X. Memiptera. 


Hexapod Insects, with four wings, all membranous or anterior 
coriaceous at base, thicker. Mouth with articulate rostrum (labium), 
which ensheathes setee (mandibles and maxillee) ; palps none. Me- 
tamorphosis, with few exceptions, incomplete. 


Half-winged (Hemiptera from újpiovs half, and mrepov). This 
order originated indeed with LanN seus, but is now limited differently, 
since the Orthoptera have been separated from it as a distinct order. 
Fapricius, who also placed the flea here, named the half-winged 
insects Ahyngota, which name BurMerrster properly changed into 
Rhyneohta. On this order, amongst other works, we notice : 


J. C. Fapmicu Systema Rhyngotorum. Brunsvige, 1803, 8vo 5 
Hist. nat. des Insectes Hemiptères, par C. J. B. Amvor et AupiNEr 
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SprviLLe, Owvrage accompagné de Planches, Paris, 1843, 8vo (a part 
of the Suites à BurroN by Romer). 


As illustrated works: C. Sroru, Cicaden en Wantsen, Amsterdam, 
1788, 4to (two parts with Dutch and French text); J. R. SCHELLEN- 
BERG, Cimicum in Helvetiee aquis et terris degentium gewus, Turici, 
1800, 8vo (with 14 coloured plates); J. F. Worrr, Abbildungen der 
Wanzen, v. Hefte, Erlangen, 1800—1811, 4to; C. W. Harn, Die 
wanzenartige Insecten, getreu nach der Natur abgebildet und be- 
schrieben, Nürnberg, 1831, and subsequently, since 1836 continued 
by HERRICH-SCHAFFER. 








Lúon Durour treated of the anatomy of these insects in a 
monograph, entitled Recherches anatomigues et physiol. sur les 
Hemiptères, Paris, 1833, 4to av. 19 pl. 


The Hemiptera are commonly provided with four wings, of which — 
the anterior are leathery at the base, thick, and not transparent, and 
at the point membranous (hemelytra), or are membranous like the 
posterior wings, but often stronger and larger than these. The mouth 
consists of a sucker composed of threads and a case. The case is tubu- 
lar, grooved above, and consists of joints; it corresponds to the un- 
der-lip of other insects. The small upper-lip becoming thinner for- 
wards, covers the base of the sucker. In the groove formed above by 
the turnover margins of the under-lip, there lie in appearance three 
setee, but the middle one is double (the two under jaws (maxilla) 
and the two lateral threads are the upper jaws'). The maxillary 
palps are entirely absent ; so also are the labial palps, or these last 
are only in quite a rudimentary state’. Thus the beak of the 
hyymenoptera is constructed for sucking. The fine threads (setae 
haustelli, mandibule, maxillee) make a wound in the parts of plants 
or animals, on the fluid or blood of which they feed, the fluid 
ascending between the threads to the cesophagus above. 


The antennee have commonly only four or five joints, extremely 
seldom more than eleven. Many species have two or three simple 
eyes. There are never more, but often fewer, than three joints in 





1 G. R. TREVIRANUS was the first who distinguished the four threads in Cimet 
rufipes (Annalen der Wetterauischen Gesellschaft, 1 Bd. 2 Heft, 1809. s. 171). 
Savrany has shewn the analogy with the oral organs of other insects, and figured 
the four filaments in Cimerx nigricornis, and in a Nepa, Mém. s. l. and, s. vert. Ie 
1816. Pl. rv. 

2 SAVIGNY, l. cit. Pl. rv. fig. 30, p. 37. 
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the feet. The metamorphosis is incomplete, with only few excep- 
tions (the males of the gall-insects and the genus Aleurodes). 


With respect to the natural affinity of this order, and its place in 
a natural arrangement of insects, we remark that it agrees with 
the Orthoptera in the imperfect metamorphosis, but differs from this 
order very greatly in the oral organs and in the internal structure. 
The last family of the preceding order, the Perle and Termites, on 
the contrary, have a position very close to the Orthoptera ; and it is 
only with reluctance that we interrupt this natural transition by 
interposing the Memiptera between them. But the Memiptera, 
whatever position be allotted them, must always stand by them- 
selves as a very deviating group of insects. The absence of 
maxillary palps might perhaps be considered to be their most 
important character, which elsewhere in the class of insects are 
more constant in their presence than the labial palps'. Some 
species of Memiptera homoptera (the genus Fata) have some 
resemblance to the Lepidoptera, which however, is rather an 
external similarity (axalogy) than a true relationship (affinity). 





The intestinal canal of the hemiptera is long, (see above, p. 253). 
In many Cicadarie (Cicada, Ledra, Cercopis, &c.) there is an 
arrangement, which was formerly considered to be a return of the 
intestine into the stomach, but which has been since described by 
DoyEreE in a more satisfactory manner; the tortuous intestinal 
canal does turn back to the stomach and attaches itself to it, to 
leave it subsequently at another point; but it does not open into 
the stomach, but merely runs along its wall, between the coats of 
the organ®. In some Geocorisae (Scutellera, Pentatoma, and some 
species of Coreus) the inferior part of the stomach before the 
insertion of the vasa urinaria is tortuous, and consists of four 
(in Coreus marginatus of two) grooves or semi-canals, which have 
transverse white rings or folds of even width, between which there 
is a very thin and transparent membrane®. Salivary glands are 
ordinarily much developed; mostly more than one pair are pre- 
sent; they are situated on each side of the intestinal canal, and 
open into the cesophagus; in the leaf-lice they appear to be wanting. 


Ì RATZEBURG indeed describes in Cicada a three-jointed maxillary palp (Mediz. 
Zool. 11. Tab. 27, figs. 16, 17); but this part, according to BURMEISTER, is a jointed 
horny process, to which muscles are attached. 

2 Ann. des Sc. nat. ze Série. Tome xr. 1839, pp. S1—85. PL r. 

3 RAMDOHR has given to this part the name of Wanzenmagen, 
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The disagreeable smell, peculiar to most heteroptera, seems for their 


protection, and is caused by a fluid that escapes through two aper-_ 


tures, one on each side, beneath the thorax at the insertion of the 


third pair of feet. According to Lxon Durour this fluid is — 


secreted by a small round or oval pouch, commonly of a yellow 
colour, which is situated in the abdomen; it is rarely double. 


Many genera of hemiptera are met with only in warm countries, 
and the European species form but a small part of the numerous 
order. 


Section L. Homoptera. Elytra deflected, in most coriaceous or 


membranous, similar to posterior wings, but larger and stronger. 


Rostrum rising from the inferior part of head, inflected beneath the _ 


breast between the bases of the feet. Thorax gibbous, with first 
segment shorter. 


In this division, which as well as the second, Wesrwoop ranks as — 
a distinct order, the upper wings are constantly of a similar substance, 


and not half-horny or leathery and half-membranous. The antenne 
consist in many of more than six joints. The beak lies on the 
breast (rostrum pectorale). All live on juice of plants. The females 
often have an instrument for laying their eggs, composed of three 
filaments, toothed plates or saws, enclosed between two valves. 


A. Metamorphosis (in males at least) complete. 


Family XXXV. Ooceina (Gallinsecta RfAum.) Males winged, 
with mostly two wings, without rostrum. Wings without cells, 





j 


with only two longitudinal nervures. Antenne mostly with nine — 


to eleven joints. 


Females (one genus excepted) apterous, attaching themselves to 
trees or herbs at the time of parturition, sometimes assuming the 
form of a gall, their own vesicular dead bodies covering their eggs. 


Gall-insects. These insects were thus named by RÉAUMUR from & 
superficial resemblance of the pregnant female to a gallnut. (See 
above, p. 384). The joints of the tarsus have not been given by 
us amongst the characters on account of the minuteness of the 
objects and the prevalent uncertainty; for whilst many writers (ea. 
gr. LarrerLLm and Wesrwoop) ascribe one joint alone to this family, 
and distinguish it principally by this, others assign three (Bovcuí 


En 
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even four) joints. The character also of a single claw alone at the 
end of the tarsus is not constant. 


Comp. on this family, Réaumur, Mém. pour serv. à Hist. des Ins. Tom. 
Iv. (Mém. ret 2), pp. 1—r22; RatzeBurg, Mediz. Zool. 11. pp. 214—228, 
Forst. Ins. ur. s. 188. 


Ld 
Coccus Li. (in part). Wings two and often poisers in males ; 


femâles apterous. Abdomen in males with two terminal sete. 


Rostrum of females short, with long exsertile setee concealed and 
inflected in abdomen. 


Sub-genera: Lecaniwm Irrag., Coccus Burm, Pseudococcus W rsr. 


To this division, and indeed especially to Lecanium, what we advanced 
in the characters of the family respecting the females has reference; to this 
genus alone the name Gallinsecta is appropriate. To it belongs Coccus 
Mlicis L., Leeandum llicis Iuure., RÉAumur, op. cit. PL v. ; in the south of 
Europe and in the East, —the kermes of the Arabians, from which word the 
appellation karmozijn, erimson, for a red colour, is derived. This insect, 
formerly used in medicine, now only as a dye, has however lost much of 
its value since the introduction of the Cochenille from America (Mexico), 
which first came to Europe in 1526. The last-named species, Coccus cactú 
L., lives upon the Nopal, Cactus coccinellifer (Opuntia coccinellifera 
DEcaND.), cultivated with that view. See figures of the insect in Dumérin, 
Consid. gen. s. U. Ins. Pl. 39, fig. 2, BRANDT u. RArzeB. Medizin. Zool. 11. 
Tab. 26, figs. 5—12, 16, 17, Burmeister, Handb. der Entomol. 11. Taf. 
fig. 1. It is computed that 70,o0o dried insects go to a pound of 
eochenille, and formerly 880,000 pounds of this dye were imported. Comp. 
on the Cochenille, Natuurlijke Historie van de Cochenille, bewezen met 
authentique Doewmenten (door M. De Ruussorer), Amsterd. 1729, Svo; 
Trrerry DE MÉNONvILLE, Praité de la culture du Nopal et de éducation 
de la Cochenille. Av. pl. Cap frangais, Paris et Bordeaux, 1787. 8vo. 
On the introduction of this insect into our East Indian possessions, a 
report may be found in the Alg. Konst-en Letterbode, 1829. No. 30. 


Another species, Coccus ficus FABR. (probably a species of Lecandum), 
lives in Bengal on different species of Ficus and other plants; the young 
insects are seated close together on the young shoots, and round about the 
place where they have sucked themselves fast, there drops a thick fluid, 
which hardens into a tough transparent substance, the gwme-resin, gummi- 
lacea. The dye of this substance is used under the name of lac (lac-dye, 
lac-lake), as a very beautiful substitute for cochenille, and the shell-lac 
deprived of the colouring matter as a component of lac-varnish, of sealing- 
wax, and as an isolating body in electrical apparatus. See on this insect 
Kerr, Phil, Transact. Vol. LXx1. for the year 1781, pp. 374—392. 


Coccus manniparus EHRENB., Symbol. phys., Ins. Dec. 1. Tab. Io; comp. 
GEIGER’s Journal der Pharmacie, Juli 1830; on Tamarix mannifera in the 
neighbourhood of Sinai, &c. 
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Margarodes. See LANspowN Gouping, Transact. of the Linn. 
Soc. XVI 1. n 


Calyptieus Costa, Aspidiotus Boucne, BURM. 
Monophlebus Leacu, Burm. 
… Porphyrophora BRrAN DT. 

Dorthesia Bosc. Wings two and poisers in males; females 
apterous. Antenne of male nine-jointed, long, setaceous; of 
female eight-joïinted, short, subulate. Abdomen of male terminated 
by a pencil of cilia. 


Comp. Boso, in Observations sur la Physique, &e., par Rozrer. 178r. 
PP. 171—173, DORTHES, ibid. XXVI. 1786, pp. 207—211, BURMEISTER, 
1, 1,-fge: 6,11, 


Aleurodes (Aleyrodes) LATR. 


Note Genus Aleurodes (Aleyrodes) Larr., seems rightly to be 
referred to this family by Burmeister. Metamorphosis complete, 
as in males of Cocci; pupa quiescent, folliculate. Also anterior 
wings sufficiently similar to wings of Cocci. But the number of 
wings (four), which are not wanting in females, the rostrum too, with 
which, as it seems, the males also are furnished, seem to indicate 
the separation of this genus from the Coccina, and accordingly 


LarreiLe joined it with the Apkidiü, and lately, Harrie with the 


Psylla ; WersTwoop, however, to avoid a difficulty, preferred creating 
a small family from the single genus. 


Sp. Aleyrodes Chelidonù Larr., Phalcena (Tinea) proletella L., RÉAUMUR, 
Ins. 11. Pl. 25, figs. 1—’7, BURMEISTER, L. L. Tab. r. fig. 12 (larva), Tab. IL 
fig. 7 (imago), WeSTWOOD, Introd. to mod. Class., in plate of Title to 
Vol. 1, Harrie in GERMAR'S Zeitschr. f. Entomol. 11. p. 371, Tab. L 
figs. 30, 31 (Antenna, wing). 


B. Metamorphosis incomplete. 


Family XXXVI. Aphidi s. Phytophthires. Wings four, with 
nervures longitudinal alone, often ramose or bifid; in some no 
wings. Tarsi with two joints, the last biunguiculate. Rostrum in 
both sexes. Amtennee mostly with six to ten joints, longer than head. 


Aphis L. Antenne with not more than six or seven joints. 
First joint of tarsus very short. Fore-wings with marginal stigma. 
Abdomen mostly supplied posteriorly with two conical tubercles. 
In most species some imagines are apterous, others winged. 
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Leaflice, Plant-lice, Pucerons. These animals live together on 


different plants and trees, and mostly in very large numbers. They 


do not leap, but run commonly very slowly. From the hind part 
of the body there often drops a transparent honey-sweet fluid, of 
which ants are very fond and on that account are often found 
in the neighbourhood of the leaf-lice. These suck the sap of the 
plants, and some species, by puncturing the“leaves or leaf-stalks, 
produce exerescences or swellings occasionally hollow, which are 
filled with a great number of these animals and often with a 
considerable quantity of the sweet sap. The sticky fluid on leaves, 
known by the name of honey-dew, is caused by leaf-lice. Most 
species are covered with a powdery substance or with white threads, 
(a peculiar secretion of their body). 


To counteract the excessive multiplication of leaf-lice, in the great 
economy of nature, a number of enemies are on the watch, not 
merely ichneumons (see above, p. 378), but insects especially which 
feed on them and devour large quantities, the pupe of some diptera, 
of hemerobii (p. 418), of beetles (Coccinelle), &e. 


LreuweNmorck had already noticed that plant-lice are viviparous, 
that they also lay eggs was first discovered by Lvorer ; but the 
succession of generations, the descendants of mothers and grand- 
mothers which are viviparous and fruitful without copulation, was 
first discovered by Bonner ; see above, pp. 263, 264. 


Comp. on this group of insects, as numerous in species as interesting in 
their economy, RÁAuMur, Zus. 1m. Mém. rx. Pp. 281—350; C. Bonner, 
Traité d'Insectol, Tom. 1. Paris, 1745; DE GEER, Mém. p. servir à U’ Hist. 
d'Ins. UI. pp. 19—129, and for the systematic arrangement, Harrie, 
Versuch einer Bintheilung der Pflanzenlaüse in GERMAR'S Zeitschr. f. die 
Entomol. 1m. 1841, s. 359—376, and especially J. H. KarreNBacH, Mono- 
graphie der Familien der Pflanzenlatüse. Mit Abbild. Aachen, 1843, Svo; 
also T. Warker, Descriptions of Aphides, Ann. of Nat. Hist. sec. Ser. rv. 
P- 202, V. 1850, pp. 14—28, 269—281, 388—395, VI. pp. 41—48, 
118122. n 

Some species live on the roots of plants. They have no wings ; Boucué, 
however (according to RAtrzeeure, Forst-Ins. ur. s. 216), discovered two 
species of Rhizobius that were winged. These species may be collected 
provisionally under the name of : 


Rhizopthiridium nob. 


Here belongs the genus Rhizobius Burm. (a name already given to a 
genus of Coleoptera), and the genera Paracletus, Trama and Forda MS 
HeEYDEN, Entomol. Beiträge in Abhandl. der Senckenb. Gescllsch. 11. 1837, 
8. 291295. Rhizoterus Harrie, according to KALTENBacH, does not 
differ from Porda V, HeYDeN. 
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By far the greatest number of species live above ground on branches 


and leaves. Amongst these both winged and wingless individu 
The winged individuals have constantly three simple 


the same species: 
eyes (KALTENBACH). 


als occur in 


a) Wings horizontal, Abdomen without cornicles or tubercles. (An- 


tennze short.) 


Phyllovera Boyer pe Fonsc., HARTIG. Antenne triarticulate, 
with last joint fusiform, elongate, emarginate, obscurely annulate. 
Anterior wings with cubital nerve undivided. 


Vacuna V. HEyYDEN, KALTENB. 
wings with cubital nerve bifid. 


Antenne five-jointed. Anterior_ 


b) Wings deflected, obliquely erect above the body. 


* Cubital nerve undivided. 


Phleeopthiridium mihi, Chermes Harrie. (Species from genus 
Chermes L.) Antenne short, thickish, filiform, with five joints. Feet 
short. Abdomen without cornicles. 


Note —Chermes is a name by no means to be given to the modern genus, 


which rejecting all the other Linnean species, contains © 


ne alone (C, 


Abietis) ; the diagnosis of LINNAUS himself teaches this. On this and 
other allied species comp. especially RATZEBURG, Forst-Ins. 1. pp. 195-— 
205, Tab. xm. These insects appear to be oviparous alone ; copulation 


has not yet been seen. 


Pemphigus Harria. (Spec. Chermes Burm.) 
Tetraneura Harrie. (Antenne with six joints.) 


* Cubital nerve sending off one or two branches. 


Schizoneura HARTIG, KALTENB., 
in part). Cubital nerve bifid. Antennee short, sex-articulate. 


LrACH, 


Myzorylus Bror (Eriosoma 


Cornicles of abdomen none or obsolete. 


Sp. Apkis lanigera HAUSMANN, Eriosoma mali LEACH, &e. 
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Lachmus Iuuie., Burm. Cubital nerve trifid. Antenne sex-articu- - 


late, shorter than body. Feet long. 


abdomen, in place of cornicles. 
Rostrum sometimes very long. 


Sp. Lachnus fagi, Aphis fagi Ls 


abdomen of this species }” in size is 


it looks like a bit of white flue ; 
in the groves at the Hague. 


Feet, especially the posterior, long. 


Short tubercles alone in» 


Rúaum. Ins. um. Pl. 26, figs. 1—6. Thes 


covered with very long white wool; 


this species is very often seen on beeches » 


Aphis Irure., BURM. Cubital nerve bifid. Antenne sept-articulate, 


Jonger than body. Feet long. 


Abdomen with two cornicles. 
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Sp. Aphis rose L., RÉAUMUR, Ll. Pl. ar, figs. 1—4; DUMÉRIL, Cons. gén. 
8, U. Ins. Pl. 39, fig. 3, &c. 


Psylla Georrr., LarRr., Chermes L. (exclusive of Cherm. Abie- 
tis). Antenne with ten joints, the last bisetose. Tarsi with two 
equal joints. Wings deflected,' ample, with nerves branched. 


Imagines always winged. . 


Leaf-suckers, False leaf-lice, Fauw pucerons. The larve are covered 
with a woolly coating, just like leaf-lice. The perfect insect has the 
habitus of a small cicada, the long antenne excepted. Comp. RÉAum. Ins. 

' mr. Mém. x. pp. 351—362; De Geer, Mém. 1m. pp. 130—157. Sp. 
Psylla pyri, Chermes pyri L., RarzeBurg, Forst-Insecten, 111. Tab. XI. 
fig. 2, &c. 
Livia Larr, Diraphia Izzie. Antenne short, thick. Head 
anteriorly bifid. 
Sp. Livia juncorum LAtr., Dumérin, Cons. gén. s. l. Ins. Pl. 39, fig. 5; 
GERMAR, Faun, Ins. Europ. vr. Tab. ar. 


Add sub-genus Zivilla Curtis, Wesrw. 


Family XXXVII. Cicadarie. Wings four deflected, anterior 
often coriaceous coloured elytra. 'Tarsi almost always triarticulate, 
in a few biarticulate. Antenne short, with three or seven joints, 
the last setaceous. Females furnished with serrated borer. 


Comp. on this family GERMAR, Magaz. der Entomol. 11. pp. 177—22, 
Iv. pp. 1—106. 

A. Cicadaricee mutee. No musical organs. Antenne with three 
‘joints. Eyes two or none. Tarsi triarticulate. 

Phalanx IL. Cicadelle Larr. (Cicadellina and Membracina 
Burmeister). Antenne inserted between the eyes. Posterior feet 
‘ saltatory. 

A) Prothorax not produced posteriorly above the abdomen. 
Scutellum distinct. Head horizontal, with frons mostly directed 
forwards. 

t) Posterior tibiee spinose or serrate. 


a) Ocelli none. 


Typhloeyba Germar. Body elongate. Posterior feet very long. 


Comp. especially HeRrrIcH ScHaFFER, Deutschl. Ins. Heft 164. Small 
insects, leaping, mostly yellow or green. European species numerous, 
amongst which are Cicada Ulmi and Cicada Rose L. 


28—2 
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b) Oecelli two. 
Tettigonia LATR., Cicada FABR. 


%* With ocelli on vertex. 





Sub-genera : Cercopis FABR. in part, Aphrophora GERM., Clastoptera 
Germ, Tettigonia Germ, Burm, Euacanthus Germ, Ledra FABR‚ 9 
Ledropsis Warre, Penthimca Gera, Gyypona Germ, Aerophlea 


GERM.* 


Sp. Cercopis spumaria FABR., Aphrophora spumaria GERM., Cic. spumaria_ | 


L., Rasen, Ins. 1. Locust. Tab. XXL f. 1—4 ; the larva and RE) 
live in a white froth (vulg. cuckoo-spit) found in spring-time on different 
plants, especially on willow-trees. e 

Tettigonia viridis, Oicada viridis L, &c. ' 
** With ocelli in the margin of frons. 


Camirns 


Jassus Faam. (Add sub-genera Celidia, Paropia, Eupelia, Áco- 
cephalus, Bythoscopus Gera.) 


_+t) Posterior tibise unarmed. 


Ulopa FALL, GERM. Head broad, with eyes somewhat pros | 
minent. 


ZEthalia Germ, Burm. (MEtalion Larr.) Head deflected an= 


teriorly. 
Sp. Zthalia reticulata, Cicada reticulata L, De Geer, Ins. 1m. Pl 33 
16, LArreILLE in HUMBOLDT et BoNPLAND, Observ. de Zool, 


figs. 15, 
Habit. in South America; forms 


et d'Anat. comp. 1. PL 24, figs. 12, 13. 
the transition to the following section. 


B) Prothorax produced posteriorly above the abdomen, often 
covering the scutellum, in some the wings also. Head deflected, 
with frons inferior ; ocelli two in vertex. 


… 


Membracis LATR. (Centrotus, Membracis [Ranatra Lesson?) 


Darnis FABR.). 
Add sub-genera; Lamproptera Germ, Boeydium LaArtr., and! 
several others, on which comp. BurMeIsTEr, 1. lm. pp. 127, &c, and} 


Amvor et SuRviLLe, Neur. pp. 532555. 





1 Besides these, many other genera have been added by AMvor ef SERVILLE, 


Hist. nat. des Ins. hémipt: which from our limited space we cannot record. 
2 This name was given long before to a genus of the water-bugs (Nepa linearis). 
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Sp. Membracis foliata FaBr., Cicada foliata L., Srorr, Cicad, Tab. r. 
fig. 2; DuMmÉrin, Cons. gén. s. U. Ins. Pl. 38, fig. 3. Habit. in Nor h 
America, like many species of this subdivision. 


Phalanx II. Fulgorelle. Antenne inserted under the eyes. 


Head compressed at the sides, marginate, often elongated ante- 
riorly, inflated, Ocelli, in some none, in others two, approximate. 


A. Two palpiform appendages at the base of antenne. 


Cobax GERMAR, Ottocerus KirBy, Burm. (Hynnis Burm. in 


part). 


B. Antenne simple. 
Tettigometra LATR. 


Jssus FABR. 


Sub-genera: Lurybrachis GuÉriN, Corethrura Horre, Ancyra 
W ure. 


Sp. Ancyra appendiculata Wear, Wesrwoop, Cabinet of Oriental Entomol. 
PL 36, fig: 5. 
Delphax FABR. 
Aseraca LArg. (and Ugyops GuÉrin ?) 


Anotia KirBy. 


Derbe F'ABr. 
Sub-genera : Mysidia, Lydda, Zeugma, Thracia, Pheenice, Patara, 
Cenchrea WestTw. 
Flata FABr. 


Sub-genera: Peciloptera LArr., Ricania GErM., Cizia Larr. &c. 


Lystra FABR. 
Sub-genera: Apheena GUÉRIN, Poiocera LAPORTE. 


Fulgora FaBr., Burm. 


Sp. Fulgora laternaria L., Rasrr, Ins. 1m. Locust. Tab. 20, 30; STOLL, 
Cicad. Tab. 1. fig. 1 ; the Surinam lantern-bearer ; the head terminates in 
front in a bladderlike hollow process, the wings yellow-brown, with 
brownish stripes meeting reticulately; the under-wings with a large 
yellow eye-like spot, bordered with black, with two round, white, confluent 
rings in the middle. It is one of the larger insects of this order (the tips 
of the fore-wings are 5.6” asunder ; the body with the vesicular process 
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of the head 2” 6” long). According to MERIAN this insect at night-time 
diffuses a clear light ; which, however, is denied by later writers. As 
little, according to BowRING (Ann. of nat. Hist, XIV. p. 427), is the Chinese 
species, Pulgora candelaria L., phosphorescent. In Europe, especially in 
the southern parts, Pulgora Ewropea L., Pseudophana europea, is met 
with. See a fig. in PANZER, Deutsch. Ins. Heft 20, Tab. 16, and Natur. 
forscher, 1x. Tab. IL. | 


B. Cicadee stridulantes (Cicade mannifere). Males furnished 
with a musical organ at the base of abdomen on each side. 
Antennee with seven joints. Ocelli three. Tarsì in some (genus 
Tibicen LATR.) biarticulate. 


Cicada Ourv. (species from genus Cicada L., Cicade mannt- 
fer), Tettigonia FABR. 


Cicadee. These insects are found in warm countries alone, in 
woody districts especially. The females, when about to lay their 
eggs, perforate the branches by means of two serrated horny plates, 
enclosed- between two jointed valves and supported at the back by a 
grooved horny part, formed of two pieces which have coalesced!, 
The larvee on leaving the egg quit the place, and betake themselves — 
underground, where they suck the roots. Here too they change 
into nymphs. 


The ancients made much of these animals and considered them to 
be favourites of the Muses, whilst living on dew at the top of high 
trees they heralded the approach of summer with their clear song, 
and resembling the gods, as is sung in an Anacreontie ode, had like 
them no blood in their bodies’. 


The musical organ of the male is situated on each side at the base 
of the abdomen and covered by a valve. A horny, triangular 
partition corresponding to the entothorax, separates the two lateral 
cavities. Each of these, when viewed from the ventral aspect, presents … 
in front a white folded membrane, but down at the bottom, a stretched, _ 
thin and transparent lamina, which RúÉaumur calls le miroir, the » 
looking-glass (Mém. v. Pl. 17, figs. 1, 2, 3, 6m). If the part be 
opened from the dorsal surface, another folded membrane is seen, the » 





1 Rúaumur, Mém. v. pp. 170—178, Pl. rr, Wesrwoop, Jntrod. II. Pp. 4245 
Doyere gives a different explanation of the instrument, and thinks that the lateral « 
plates serve for fixing and that the middle piece by pushing penetrates the wood. See « 
Ann. des Sc. nat. sec. Série, vim. 1837, Zool. pp- 193—199» Pl. 8. 

2 See AristoreLES, de Hist. Animal. L. V. C. 24 (Ed. Scan.) vulgo c. 30. 
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drum-membrane (La timbale, 1. 1. figs. 5, 6, 9, 11 t,£), which is moved 
by a very strong muscle arising from the partition mentioned above. 
When these muscles contract powerfully on each side and then 
suddenly relax, a vibratory motion arises, producing a sound which 
is swelled by an air-vesicle, a vesicular trachea, that lies near the 
drum. The sound is the so-called song of the cicade, which is 
peculiar to the males, whence XENARCHUS extolled the fortune of 
these animals, whose wives are dumb. 


The so-named manna, not to be confounded with that which 
served the Israelites for food in the Arabian desert, is an exudation 
from ash-trees in consequence of the puneture of the Cicada ornú. 

Sp. Cicada orni L., Rasen, Ins. m. Loeustar. Tab. xxv. figs. 1, 2, Tab. 
XXVI figs. 3, 5; BRANDT and RarzreBurG, Mediz. Zool. 11. Tab. xxvr. figs. 
I—4 —Cicada fraxini, Tettigonia Fraxini FaBr., Rasen, ibid. Tab. xxv. 
fig. 4, XXVL fig. 4, figs. 6—8, from the south of France, Italy, &c. 


Section IL. Meteroptera. Elytra coriaccous at the base, mem- 


branous at the apex. Rostrum frontal, rising from the anterior part 
of the head. 


The insects of this division are the only ones properly to which 
the name of hemiptera is applicable. Some amongst them suck the 
blood of other animals; others live, like those of the preceding 
division, on the juices of plants. The anterior segment of the 
thorax is much larger than the other two. The antenne have 
never more than five and ordinarily only four joints. 

Comp. on this division F. L. pm LA Porte, Essai d'une classification 


systematigue de Vordre des Hemiptères; Guérin, Magas. de Zool. 1832, Ins. 
PL. 51—55. 


Family XXXVIIL ydrocorise. Antenne inserted under 
the eyes, recondite, shorter than head or scarcely of length of head, 
three- or four-jointed. Tarsi mostly biarticulate. Eyes mostly 
large. Rostrum short. 


Water-bugs. They live in fresh-water. In the following family 
also are some species which live in water, but which do not swim as 
these do, with the exception of the genus Galgulus LArr., which 
Wesrwoop refers to the Geocorise. 


L. Oecelli none. 


A. Two anterior feet reeurved downwards, with thighs not in- 
Crassated ; two posterior long, pilose, natatory, sometimes destitute 
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of terminal claws. Body depresso-cyligdrical or oblongo-ovate, 
thickish, 


Notonecta L. 


+ Anterior tarsi uniarticulate. 


d) Scutellum not distinct, covered by prothorax. 


Corixa Grorer., LarR., (Sigara FABR.) 


Sp. Notonecta striata L., Rasen, Ins. 1m. Tab. 29, fig. d; SCHELLENBERG, — 
Cimic. Tab. rx. ;—Cor. Geoffroyii Lracr, Cor. punctata BRM, RASEL, Ll @ 
figs. a, b, &c. 


b) Seutellum distinct. 


Sigara Limacu (species of Sigara FABR.) 


ane 


Sp. Sigara minuta FaBr.,‚ Notonecta minutissima L. 
+k Anterior tarsi triarticulate. Scutellum distinct. 


d) Posterior feet terminated by two claws. 


Ploa Steer, Burm, Plea LEACH. 


Sp. Notonecta minutissima FABR., (not L.), PANZER, Deutschl. Ins. 2, Tab. 
20 ; only 1” long. 


b) Posterior feet with tarsì biarticulate, without claws. 
Notonecta Far, (exclu. N. minutissima), LEACH, Burm. 


Sp. Notonecta glauca L., Reeser, Zus. mm. Tab. 27; SCHELLENB. Cimic. 
Tab. x.; PAnzer, Deutschl. Ins. Heft 3, Tab. zo. Water-bug ; it swims on 


its back, and stings severely *. 


4 ’ 
eneen 
maid 


B. Two anterior feet cheliform, the tibia and tarsus forming a 
eurved hook to be lodged upon the thighs, incrassated and grooved 
on their anterior inner margin (Nepa L.). 


Naucoris GrorrR., FaBR. Antenne quadriarticulate. Head 
almost as broad as thorax. Anterior tarsi uniarticulate. Body 


ovate, depressed. 
Sp. Naucoris cimicoïdes, Nepa cimicoïdes L., Rasrer, Ins. II. Tab. 285 
SCHELLENB. Cimic. Tab. xn. ; PANZER, Deutschl, Ins. Heft 95, Tab. 16, &e. 
Belostoma LATR. Antenne quadriarticulate. Head small, nar- 
rower than thorax, triangular. Anterior tarsiì biarticulate. Body 


ovate, depressed. 





1 Comp. on this sub-genus LrACH in Zin. Transact. Vol. x11. 1818, pp. 1o—18. 
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Td ed 
Sp. Belostoma grande,sNepa grandis L, Rasrr, Ins. 1m. Tab. 26, from 
South America; Belostoma indicum Lr Perrrier et SERv., Stour, 
Wantzen, PL. vn. fig. 4, from the West Indies. The largest species of this 
order. The stiliform appendage at the abdomen is not, according to 
SPINOLA, for respiration, and thus does not correspond to the filaments at 
the abdomen of Nepa, GUÉRIN, Revue zoologique, 1839, Avril, p. 112. 


Note. —Sub-genera Diplonychus and Sphaerodema LArortr are 
scarcely distinct. 


Sp. Belostoma rusticum, Nepa rustica FABR., Stour, Wantzen, Pl. vm. fig. vr. 
The females carry the eggs on their back, like Pipe amongst the 
Batrachoïdea. 


Nepa mihi (Nepa and Ranatra Farm.) Antenne triarticulate. 
All the tarsi with only one distinct joint. Abdomen provided with 
respiratory appendage formed of two setee. 


* Body oval, depressed. 
Sub-genus Nepa Farr., LArR. 


Sp. Nepa cinerea L., SWAMMERDAM, Bibl. nat. Tab. mm. fig. 4; R@ser, Ins. 
mi. Tab. 22; SCHELLENBERG, Cimic. Tab. xrv. ; DuMúr. Cons. gén. s. 1. Ins. 
PL 37, fig. 2; Waterscorpion, very common with us in ditches and fish- 
ponds; the eggs, already described and figured by SWAMMERDAM, have 
seven threads at the end, which cause them to resemble the plumed seeds of 
Syngenistee. 


** Body slender, elongate. 
Sub-genus Ranatra Far, LArr. 


Sp. Nepa linearis L., SWAMMERDAM, Ll. fig. 9; Rasen, Ins. mm. Tab. 2 33 
&c. ; rarer than the former species. 


II. Oecelli two. 
Galgulus Larr. Oecelli two, frontal. 


Sp. Galgulus oculatus, Naucoris oculata FBR, Cuvier, R. Ani. éd. illust., 
Ins. Pl. 93, fig. 4. 


Mononye LAPORTE. 


Pelogonus LATr. Rostrum elongate, with sheath triarticulate, 
gecond joint long. Oeelli in vertex. 


Sp. Pelogonus marginatus LATR., GERMAR, Faun. Ins. Europ. Fase. x1. 
Tab. 23; Cuv. B. Ani. éd. ill. PL. 93, fig. 3; on the coasts of the south of 
France and of Spain. This genus makes the transition to Salda, but can 
scarcely, on account of the insertion and the shortness of the antenne, be 
placed elsewhere than in this family. 
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Family XXXIX. Geocorise (Aurocorisa Westw.). Antenne 
exsert, longer than head, inserted towards the inner margin of eyes. 
Tarsì with three joints, with first joint very short in some. Ros- 
trum often long, sometimes produced beyond the thorax. 


Mostly terrestrial Hemiptera; few aquatic, living on the surface 
of the water, or inhabiting the banks. 


Land bugs. This numerous family forms with LaNNseus only one 
genus (Cimez), out of which, from the discovery of new forms and — 
the more accurate distinction of the species formerly known, far _ 
more than 100 genera have already been formed by modern writers. 


Phalanx I. Oeculata (Acanthiide Westw.) Sheath of rostrum 
triarticulate. Feet long, slender, terminated by two long claws. — 
Antenne quadriarticulate. Eyes large, protuberant. Ocelli two, — 
in vertex. Head without distinct neck, separated by a small stric- 
ture from thorax, 


Salda FABR., (in part) Burm, Acanthia LATR. Antenne fili- — 
form, of the length of head and thorax. 


Sp. Salda littoralis FaBr. (and Zygeeus saltatorius FABR.), Cimex littoralis 
L. (and Cim. saltatorius L.), De Geer, Mém, mm. PL 14, figs. 17, 18; 
Worrr, Wanzen, Tab. vin. fig. 74 ; this species leaps like a froth-cicada. 


Leptopus LAtr. Antenne setaceous, nearly of the length of 
body, with third joint very long. Anterior feet spinose. 


Sp. Leptopus littoralis Larr., Cuv. R. And. éd. dll. PI. 93, fig. 1, &c. 





Phalanx IL. Hydrodromica. (Hydrometride Westw., Ploteres 
Larr.). Sheath of rostrum triarticulate. Head almost of the 
length of thorax, without distinct neck. Oeelli sometimes none. 
Four posterior feet longer than anterior, formed for going on the 
water, inserted at the sides of thorax, remote from each other. 
Head ovato-oblong or linear, covered beneath with a silky down. 


Antennee moderate, filiform, quadriarticulate, and either with a 
single accessory joint, very short between the second and third, or 
with three, interposed between each of the others. Tarsi with two 
or three joints, the last joint shortest. 


A. Claws of tarsi inserted in a fissure at the inside before the 
extremity of last joint. 
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Gerris Larr., FABR. previously, Hydrometra FABR., Burm. (in 
part). Four posterior feet very long, remote from anterior. First 
joint of antenne very long. 


Sp. Gerris lacustris, Cimex lacustris L., Stour, Wantzen, Tab. 1x. fig. 63; 
Dumérru, Cons. gén. s. l. Ins. PL. 36, fig. 6. This species often continues 
wingless ; comp. Gerris canalium, LifoN Durour, Anat. des Hémipt. PL v. 
fig. 59 ;—Gerris rufoscutellata LATR., Sroun, 1.1. Tab. 15, fig. 108; Cuv. A. 
Ani. éd. ill, Ins. PL. 92, fig. 5, &c. 


Halobates Escuscu. 


Note — Species small, apterous, or with little elytra, with abdomen short, 
conical, in tropical seas and the Pacific ; comp. EscuscHoLrtz, Entomogra- 
phien, 1° Lieferung, Berlin, 1822, Svo. pp. ro6— 111, Tab. zr. figs. 3—5. 
Are they larve (and pupze) of species of genus Gerris? Comp. the figure, 
much resembling a larva recently excluded from the egg, of LiÉoN Durour, 
Anat. d. Hémipt. Pl. xv. f. 178. 


Velia Latrr. Feet sub-equally distant, the middle rather longer 
than the rest. 
Velia West, Burm. First joint of antennee longer than rest. 
Posterior femora incrassate, spinose. 


Sp. Velia rivulorum LaATrR., Gerris rivulorum FABR., Ent. Syst, Hydro- 
metra rwulorum FABR., Syst. Rhyng., Cuv. R. And. éd. ill, Ins. Pl. 92, 
fig. 4, &c. 





Hydroessa Burm, Microvelia Westw. Last joint of antennse 
longer than rest. 


Sp. Velia pygmaea, LÉoN Durovr, &c. 
B. Claws of tarsi apical. 
Hebrus Westw., BURM. 


Hydrometra LATR. (species of Hydrometra FAPR.), Limnobates 
Burm. Body narrow, elongate; head protracted beyond the eyes. 
Antenne with third and fourth joints elongate, third very long. 
Feet very slender, long. 


Sp. Hydrometra stagnorum, Cimex stagnorum L., SCHELLENB. Cimic. Tab. rx. 
fig. 2; Dumér. Cons. gén. 8. l. Ins. Pl. 37, fig. 5. This small needle-shaped 
insect has much resemblance to the genus Ploiaria. 


Phalanx III. Nwudrcollia (Reduviide Wesr.). Sheath of ros- 
trum triarticulate. Rostrum incurved. Head abruptly attenuated 
towards the base, forming a distinct neck. Antenne with four 
joints, sometime annulate or divided into secondary joints. Feet 
long, with tarsi short, triarticulate, with two terminal claws. 
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A. Anterior feet raptorial, short, with coxee elongate, thicker 
than thighs. (Four posterior feet very slender). 


Ploiaria Scorora, Lamm. [Gerris FABr., BURM.], Eimesa FABR., 
Burm. (and Emesodema SPINOLA, AMYvoT). Antenne longer than 
body, setaceous. 


Sp. Ploiaria vagabunda, Cimex vagabundus L., SCHELLENBERG, Cimic. 
Tab. var; Cuvier, R. And. éd. dll, Ins. PL 92, fig. 35 23” long, feet 
ringed, yellow-white, and black ; this little creature has a staggering gait, 
like some long-legged gnats!. 


B. Anterior feet not raptorial, with coxee short. 
Zelus Farm. Body linear, with very long feet. 


Mycoris Burm. Elytra entirely membranous. First joint of 
tarsì indistinet, almost entirely retracted upon the tibia. 


Reduvius FaBr. Body oblongo-oval. 


Sub-genera: MNabis LATR., and Reduvius ejusd. 


Sp. Reduvius personatus FABR., Cimex personatus L., De Geer, Mém, MI, 
PL. 15, figs. 1—9; SCHELLENBERG, Cimic. Tab. vir. fig. 1; Cuv. B. Ans. 
éd. Ul, Ins. Pl. 92, fig. 1; black, nine lines long ; the larva covered with 
dust and flue, coated as it were, lives in houses and feeds on insects ;— 
Reduwius ameenus GUÁRIN (Redu. bullatus Leyd. Mus.), GuÉm. Zconogr., 
Ins. PL. 56, fig. 17; 1’.1” long, abdomen vermilion red, concave above, 
cuticularly expanded with five black-blue round spots on each side; Java. 


Note — Many sub-genera of more recent authors have been omitted, on 
which comp. Burmeister (Handb. der Entomol. ù. pp. 227— 247), also 
Amxvor et SERviLLE (Hist. nat. des Hémipt. pp. 321— 393; many of the 
names barbarous, taken from the tongues of Indians, Hebrews and Chinese). 





1 There is a still smaller native species, about 13” long, which has darker wings, 
and the black rings on the feet broader than the yellow-white, Ploiaria erratica, 


Gerris erraticus Kuue, Cimer culiciformis DE GEER? mm. PL 17, figs. 1—8. The _ 


genus Ploiarta was established by J. A. Scororr in his Delicie Florce et Faun Insu- 
bricee (Ticini, 1786, folio), and indeed upon a wingless species from which the genus 
Emesodema was afterwards formed. This species, magnified, is several times figured in 
Soororr’s work under the name of Ploiaria domestica, 1. Tab. Xxrv. figs. 1, 2, IL Tab. 
XXII ; the Ploioria alata in the third part, Tab. Xxv. fig. vI, figured by Count 
CASTILLIONE, agrees perfectly with the species noted by me as Ploiaria erratica. 
Lesson, in his Zllustrations de Zoologie, Pl. 53, has figured, if IT mistake not, the 
Ploiaria domestica of Scorour under the name of Ploiaria vagabunda. 
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Holoptilus. Lerererier and Serv. Antenne long, hirsute. 
Feet pilose, posterior tibise very hirsute. Tarsi large. Body de- 
pressed, with broad elytra. 

Sp. Moloptilus ursus Liepen, Dr Laporte, Gufmr., Magas. de Zool. 1832, 


Ins. PL. 54, fig. 1; Couv. R. Ani, éd. ùl., Ins. PL. 92, fig. 2. In the habitus 
this genus approaches to Tingis. 


Sub-genus ; Ptiloenemus W ESTWOOD. 


Phalanx IV. Membranacea (Cimicidee and Tingide W esrw.). 
Sheath of rostrum triarticulate. Rostrum received in a sulcus be- 
neath the head. Antenne quadriarticulate. Tarsi with three 
joints or two. Body oval or suborbicular, depressed. 


A. Antenne setaceous, with last two joints slender, 
Acanthia FABr., Cimea LArR. 


Sp. Cimexr lectularius L., Dr GEER, Mém. 11. Pl. 17, figs. 9—15; SoHEL- 
LENBERG, Cimic, Tab. vr. fig. 1; Dumér. Cons. gén. s. l. Ins. Pl. 35, fig. 
2; de weegluis, la punaise, die Bettwanze, the bug; 23” long, wing less, 
brown-red, with short felty hairs, head small, thorax broad and short. 
This, too well-known, insect is able, according to the observations of Dr 
GEER and LáoN Durour, to live for a long time without food!, and is not 
killed by the severest cold of winter, but revives on the first warmth from 
its torpor. This species would seem, according to Scororr, also to occur 
winged; but here, in all probability, we have another species before us, 
which ScurLLiNG described as Cimex domesticus in 18 33 (OKEN’s Jsis, 1834, 
8. 738, 739°). There are still other species (wingless) on pigeons, bats and 
swallows, which JENYNS has described and figured; Annals of Nat. Hist. 
1839, p: 241, Pl. r. 


B. Antenne filiform or thicker towards the apex. 


t Feet all similar, ambulatory. 


Aradus FaBr. Antenne filiform, 


Sp. Aradus depressus FABR., SCHELLENBERG, Cimic. Tab. v. fig. 2 (Coreus 
spiniger), Worrr, Wanzen, Tab. xr. fig. 123; lives under the bark of 
trees, 


Note — Here seems to belong the genus Phlea LArr. 


Tingis Far, Antenne capitate. 





1 LÁoN Durour found three bugs, which were enclosed in a glass, to continue alive 
without food for a whole year, 
2 A species of Xylocoris Durour, according to BURMEISTER, 
% 
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Sp. Tingis echii FaBr., Wourr, Wanzen, Tab. XIII fig. 124, &c. ; they live 
on leaves and flowers, and suck the sap of plants. 


#4 Anterior feet raptorial, with tibiee incrassated, canaliculate 
beneath. Last joint of Antenne incrassated. 


Syrtís FABR. 
Sub-genera ; Phymata Latrr., M acrocephalus SWED., LATR. 


Sp. Syrtis crassipes FABR., PANZER, Deutschl. Ins. Heft 23, Tab. 24; CUV. 
R. Ani, éd. ill, Ins. PL. gr, fig. 4 ;—Syrtis erosa, Cimex erosus L., WorrF, 
Wanzen, Tab. rx. fig. 83; SULZER, Kenmz. der Ins. Tab. x1. f. 71, &c. 


On other sub-genera of this phalanx see the works cited above of 


BUuRMEISTER and AMyor. 


Phalanx V. ZLongilabra. Sheath of rostrum quadriarticulate. 
Labrum elongate. Antenne with four or with five joints (in a few 
three). Tarsi with three distinct joints, terminated by two claws 
and two plantulee (little membranous appendages). 

A, Scutellum small or moderate, not produced as far as the 
middle of abdomen. 

+ Antenne setaceous, with last joint very slender. _(Ocelli 
none.) 
Capsus nob. (Capsus and Miris FABR.) 
«) First two joints of antenne thick; second very long, equalling or Î 
surpassing in length the last two, which are very slender. Ì 
{ 
Heterotoma LATR. 
Sp. Capsus spissicornis FABR., SCHELLENB. Cimic. Tab. mr. fig. 4; PANZER, 
Deutschl. Ins. Heft 11. Tab. 16; Cuv. A. Ani, éd. ill, Ins. PL. gr, fig. 3. 
b) Second joint of antenne incrassated at the apex only. 


Capsus Farm. Thorax broader posteriorly. 


c) Second joint of antenne not incrassated. 
Miris Farm, Larm. (Moris, Phytocoris Faun, Burm.) Thorax 


broader posteriorly, trapeziform. 
Asterma Larr. (Halticus Hann, Bora.) Thorax transversely 


quadrate. 
Hf Antenne filiform or capìtate. 


Lygeeus FABR. 
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Sub-genus: Pyrrhochoris Faun, Burm. Ocelli none. 


Sp. Lygeeus apterus FABR., Cimex apterus L., WorLrr, Wanzen, Tab. vr. fig. 
1o2; SroLr, Wantzen, Pl. 15, fig. 103; 43 ‘long, black with a red margin 
round the thorax, red shield-covers with a black point at the base, and a 
larger round spot of the same colour in the middle; the membranous portion 
of the shield-covers is very short; wings commonly wanting. 


Sub-genera furnished with eyes: Lygeeus, Xylocoris Lon DuFour 
and others, on which comp. Burmeister, 1. l. pp. 288—299. 


Coreus FaBr. Oecelli two. Body ovate or oblong. Antenne 
straight. 


Sub-genera: Alydus FABR., Corizus FALL. and others, for which 
see BURMEISTER, Ll. l. pp. 301, &c. 


Sp. Coreus quadratus FaBr., Worrr, Wanzen, Tab. vi. fig. 67 ; HERRICH 
SCHEFFER Deutschl. Ins. Heft 118, Tab. 12, &c. 


Leptocorisa LATR. (Gerris in part; add Berytus FABR., Netides 
Farr.) Oecelli two. Body elongate, linear. Antenne in some 
straight, in others broken. 


Sp. Berytus tipularius FABR., Cimex tipularius L., DuMÉRIL, Cons. gén. s, 
l. Ins. PL. 36, fig. 7; Worrr, Wanzen, Tab. xx. fig. 198. 





B. Scutellum large, produced as far as the middle of abdomen. 


Cimex FABR. Antenne mostly five-articulate (Pentatoma OLIv., 
LATR.), in some four-articulate (Zesserotoma LEPELET., SERV.) 


Note —The generic name Cimex 1 judged formerly, with LATREILLE, to 
be attributable to Cimex lectularius, according to the rule of LiNNzus (Phil. 
Botan. S 246), which says that if a received genus is to be sub-divided, the 
previously common name ought to remain with the species most commonly 
known (species vulgatissima); but it seems advisable to give a received 
name to numerous species rather than to a few. Besides, a new name 
would be required, for that given by OLIVIER, Pentatoma, is inapplicable to 
several species of this genus, and the distinction taken from the number of 
joints of the antenne is artificial, often severing affinities. For many 
genera of modern writers, not here recorded, see BURMEISTER, Ll. p. 347, 
&c., and Amvyor et SERviLLe, Hémipt. pp. 72—182. 


Genera of Fapricius, Cydnus, Halys, Edessa, dlia, Cimex. 


Sp. Cimex baccarum L., PANZER, Deutschl. Ins. Heft 33, Tab. 18; Worrr, 
Wanzen, Tab. vr. fig. 57; 43” long, the head and thorax red-brown with a 
shade of green, and many impressed minute black points; the scutellum 
yellow at the point, the abdomen black above with yellow spots at the 
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margin, yellow-brown below; on many plants in Holland, and commos 

” everywhere in Germany; I possess a specimen from the Cape of Good Hope 
little different. C'imex rufipes L., Wourr, Wanzen, Tab. 1. fig. 9; RATZE- 
Bure, Forst-Ins. 1m. Tab. xr fig. 3; 6” long, the thorax with an ear-like 
process on each side, scutellum and feet red ;—Cimer acuminatus L., lia 
acuminata FaBr., Panzur, Deutschl. Ins. Heft 32, Tab. 17; WOLFF, 


Wanzen, Tab. 1. fig. 19, &c. 


C. Secutellum produced to the apex of abdomen, sometimes 
covering the wings entirely. 


Scutellera LAM. (Tetyra FABR.) 


For many genera of modern writers see BURMRISTER, LL pp. 382 | 
396 and Auvor et SrRviLLE, 1.1. pp. 20—77. Comp. also GERMAR 
in his Zeitschr. f. Entom. 1. 1838, pp. 1—146, Tab. 1. 


Pecilocoris (Pacilochroma W urrr previously) DALLAS, Sketch of 
the genus Pecilocoris, Trans. of the Entomol. Soc. of London, Vv. 
1848, pp. 100—110, PL 13. 


Genus Canopus FABR., with antenne four-articulate, is not to be 
confounded with scutellera; the larvee only are known, apterous, 
ocelli none. 

Comp. J. W. DALMAN, Ephemerides entom. 1. Holmie, 1824, 8vo. 
pp. 34-36, and Lettre de M. An. De LereBvRE à M. AUDINET SERVILLE 
sur le Canopus obtectus de FaBr.; GufriN, Magas. de Zool. 1835. Ins. 

© PL 16, 8 


Orper XI. Orthoptera. 


Hexapod insects, with four wings, the upper coriaceous elytra, 
he lower membranous and folded in their length radiately hike a 
fan. Mouth constructed for manducation, with strong mandibles; 
maxillee furnished with galea cylindrical, vesicular (internal palp). 


Metamorphosis incomplete. 


Straight-winged. Ourvrer first separated these insects under the 
_name of Orthoptera from the order of the Zemiptera of Linus’, 
and characterised this new order by the mode in which the under- 
wings are folded and by the presence of a galea on the lower jaws. 
In the oral parts they differ altogether from the hemiptera. But Ì 
we stand, not upon the name of the order, but upon the distinctio 





1 Eneyel. méth., Hist. nat. Tom. rv. Insect. Paris, 1789. Introduction, p. 16. 
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of it, then we cannot in any way look upon Orrvrer as its founder, 
because Dr Geer had already collected into a distinct division, to 
which he gave the name of Dermaptera, the self-same insects which 
are now arranged in the order of the Orthoptera. Mém. pour servir 
à CHist. des Ins. 1773, p. 309. He characterised these insects 
by their leathery shield-covers and the parts subservient to mas- 
tication', 

Many orthopterous insects have two or three simple eyes. The 
antennee always consist of a great number of joints. The left upper- 
Jaw is on the whole more toothed than the right. The under-lip is 
divided into four lobes, of which the two exterior correspond with 
the galee of the under-jaws. 

The first thoracie segment is generally large. Ordinarily there are 
four wings; sometimes, as in the mole-cricket and many species of 
Phasma, the anterior wings are very small, the posterior large; in 
Phyllium, on the contrary, the hind-wings are entirely absent, and 
there are only fore-wings or shield-covers; the instance of Perla- 
morpha Curr1s is entirely peculiar, where shield-covers are wanting 
and hind-wings alone are present. The joints of the tarsus are in 
most fleshy or spongy beneath; the number of these joints is in 
every species the same for all the feet, and varies from three to five. 


All the Orthoptera hitherto known are terrestrial, during the 
different states of metamorphosis. Some are carmivorous or 
omnivorous, but the greater number feed on plants. But some 
species often appear in great numbers and are very ravening, and 
may cause terrible devastation; this is especially the case with the 
locusts, a dreaded plague of the East. 


The intestinal canal is on the whole short, and even in those 
species in which it has the greatest relative length, it is to the 
length of the body only as 1}or2:1. The cesophagus has an 
expansion which may be considered as a crop or fore-stomach ; this, 
in the mole-cricket, is situated quite laterally. The muscular 
stomach is small, orbicular, armed internally with horny teeth, 
which are arranged in six rows. Round the inferior orifice of this 
stomach are blind appendages of variable number ; the genus Acheta, 
for instance, has only two such, Gryllus Fapr. (derydium Larr.) 
six, Mantis and Blatta eight. Of the numerous vasa urinaria in 
this order we have spoken above (p. 256), as also of the presence of 





1 FABRrCIUS named these insects Ulonata, 
VOL, I. 29 
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clustered salivary glands. There are ten pairs of stigmata, two on 
the thorax and eight on the abdomen; the air-tubes are largely 
developed. In the species of the genus Acridiwm, which take such 
long flights, there are vesicular expansions in the abdomen in which 
the spiral thread is wanting. The nervous system consists of eight 
to ten ganglia, and the nervous cord in the abdomen is often some- 
what bent or tortuous. 


Comp. on this order OC. STOLL, Natwurklijke afbeeldingen en beschrijvingen — 


der Spoken, wandelende Bladen, Zabelspringhanen enz. Amsterdam 1787,-en 
verv. 2 Deelen 4to. 


Aupiner SeRviLLE, Hist. nat. des Insectes. Orthoptères. Paris. 1839, AV. 
Pl. 8vo. (a part of the Suites à BUFFON, edited by RORET.) 


For the anatomical peculiarities of this order, comp. LúonN Durour, Rech. 


wnatom. et physiol. sur les Orthoptères, les Hymenoptères, dl les Neuroptères. — 


Mém. présentés, VIT, 


Besides the general works of BURMEISTER and Wesrwoop, comp. also _ 


Brurué, in the work undertaken by him with AupourN, but not completed, 
Hist. nat. des Insectes, Paris, 1835. 8vo. Tom. IX. pp. I1—320, W. De 
HAAN, Bijdragen tot de kennis der Orthoptera in the Verhandelingen over 
de Natwurl. Geschied. der Nederl. overzeesche bezittingen, Leiden, 1839— 


1844, folio. Zoologie, Insecta, bl. 45—248, and L. H. FISCHERB, Orthoptera — 


europa. Accedunt tabula lapidi incisa 18. Lipsiee, 1854. 4to. 


Section 1. Salfatoria. Posterior feet saltatory, with large 
thick thighs and tibie, armed on the posterior margin with a 
double row of spines. (The tibiee are received in a furrow on the 
inferior surface of thighs, when folded forwards previous to leaping). 

The insects of this division present, more strongly than those of 
the following, the typus of the order. 

The production of a sound or song is peculiar to species only of 
this division? As in the Cicade, so here it is only the males that 
produce the sound. 


Amongst the numerous writers on this subject, it may suffice to refer to 
the work of GOREAU, illustrated by many figures ; Essai sur la stridulation 
des Insectes, Anmal. de la Soc. Entomol. de France, VI. 1837, Pp. 3275: 





1 LiúoN Durour informs us, incorrectly, that the salivary glands in the Orthoptera 
were unnotieed until by himself, Mém. prés. VIT. p. 297. But long previously, G. R. 
TREVIRANUS had observed these parts in Blatta (Biologie, IV. s. 323» 324), whose 
opinion, that they occur in this genus of the order alone, was abundantly refuted by 
J.F. Meeren, who found them also in Mantis, Phasma, Acheta and Locusta, though 
less developed than in Blatta. System der vergleich. Anat. IV. s. 118, 119. 

2 Hence to the Orthoptera of this first division the name of Stridulantia might be 
given, to the second that of Muta. 


8 
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Family XL. Gryllides nob. (Genus Gryllus L.) The charac- 
ters of the section are also those of the single family. 


A. Elytra and wings deflected. 


Phalanx 1. Acridi. Antenne filiform or subclavate, some- 
times depressed, acuminate towards the apex, mostly short or 
moderate (not longer than half the body), with six to twenty-five 
joints. Oecelli three. 'Tarsi with three joints. 


LracH and Wesrwoop (see Introduction to modern Classif. of Ins. 
Wesrw. 1. p. 438) name the insects of this group Zocustide, because 
Linneus had named the sub-division of his genus Gryllus, to which the 
common grasshopper belongs, and which in great measure composes the 
present division, Zoeusta. It would certainly have been better if GEOFFROY 
had not given the name Zoeusta to the sabred-grasshopper with long 
filiform antenne (Gryllus viridissimus L., &c.). But now that this generic 
name has been adopted by FABRICIUS, LATREILLE and all subsequent 
writers, we think that a change of signification would rather increase than 
diminish the confusion of which the above-named English authors complain. 


The three simple eyes are placed in a triangle; the two lateral, 
between the compound eyes and the antenne, in the middle and 
sometimes quite on that surface of the head which is directed down- 
wards. 


Of the three joints of the tarsus the first is long and appears to 
consist of three joints that have coalesced; so that to these insects 
perhaps might very properly be ascribed five joints in the tarsus, as 
by LarremLe in his Familles natwr. du Règne animal, and by our- 
selves in imitation of him in the first edition of this Handbook. 


The sound produced by these insects is caused by a rapid friction 
of the thighs of the hind-feet against the shield-covers; here the feet 
act like the bow of a violin. Thefirst abdominal segment is mostly 
furnished with a drum on each side, distinguished externally by 
a circular or lunated membranous cover. Behind this membrane is 
situated a small vesicle filled with fluid, and behind this again a large 
air-tube vesicle. Whilst some recognise in this an instrument for 

„ sound, like that of the Cicad, J. Mürrer and V. SreBorp consider 
it to be an auditory apparatus; see above pp. 282, 283. 


The borer for laying eggs does not project much, it consists 
of four curved. pieces. The eggs are mostly enveloped in a common 
covering, adhering to each other by a tenacious frothy matter, and 
in many species hidden beneath the earth. 


29—2 
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IL. Posterior feet longer than body. 


Tetrix LArr., Aerydium Fanr. Antenne short, with thirteen 
to fifteen joints. Prothorax receiving a part of the head and 
covering the oral organs. Pronotum produced into a scutellum 
above the abdomen, sometimes beyond the abdomen. Plantula 
between the claws of tarsi none. 


Sp. Tetrie bipunctata, Aerydium bipunetatum FaBR., Gryllus bipunctatus 123 
De Geer, mm. Pl. 23, fig. 15 (magnified), Dumúrrn, Cons. gón. s. l. Ins. 
PL 25, fig. 5, &e, ZerrersreDr adopts different species here, which appear 
to be only varieties. Comp. on this species (whose scutellum is not longer 
than the abdomen) and Tetrie subulata (whose scutellum extends with its 
apex behind the abdomen) Prrureer Orthoptera Berolinensia (Berolini, 


1830, 4t0), pp. 41, 42. 


Add genus Amorphopus SERV., imperfectly known, and Zymanotes 
Wesrw., Choriphyllum ServinLe, with dorsum compressed into a 
foliaceous crest erect above the body; habit of Membracis, SERVILLE, 
lek ENA SD 


Gryllus Far, Acridium Lat. Antenne of length of head 
and thorax, with about twenty (twenty to twenty-four) joints, 
Anterior extremity of prosternum not covering mouth. Plantula, 
or pulvillus between the claws of tarsi. 


Note. LATREILLE conjoined in sub-genus Podisma, species of which the 
elytra and wings are short and unfit for flight. As FABRICIUS had previously 
written the genus Aerydium incorrectly, so also LATREILLE called it Aery- 
diwm, whom many imitated. Itis, however, “Axpiötov ; and 1 would wil- 
lingly have rejected the diminutive form, and have given the name Acris 
to the genus, since large, and even the largest species are contained in it, 
It appeared, however, more advisable to give the name of Gryllus to this 
the largest portion of the old Linnean genus of the same name, 


Gryllus Far. Antenne filiform or clavate. (Here belong 
genera Ommewecha SERV. (mot Bruuré), Gomphocerus THUNB, 
Edipoda Larr, Oxya ServiLue, Monachidium ejusd. and some 
others; on which comp. Burmeister, Mandb. 1. 2, 1838, pp. 602, 
&e., and Serviure, Hist. n. des Orthopt. | 


Sp. Gryllus migratorius L., Rmser, Ins. It. Locust. XXIV. ; BLUMENBACH, 
Abbild. naturk. Gegenst. No. 29; the thorax obtusely carinated, the jaws 
bluish black. This insect is found in different regions of Hurope and Asia, 
and appears sometimes in great swarms, destroying everything on its road. 
See on the devastations caused by this and other grasshoppers, KIRBY and 
SPENCE, Introd. to Entomol. 1. pp. 215-—226; RirreR’s Mrdkunde also 
contains many relations on that matter from different parts of Asia. Ia 
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the year 1748 such a sort of all-destroying locusts spread itself over the 
west of Europe, to the Netherlands, nay even to England. That they are 
able to cross the sea, is placed beyond doubt by many accounts, according 
to which people on ship-board, many miles from land, observed the swarms. 
Some districts of the South of France are frequently damaged for several 
years in succession by different species of grasshoppers, for the collection 
of wbich large sums of money are sometimes bestowed. In 1824 at 
Saintes-Maries, in the neighbourhood of Marseilles, 1518 corn-sacks were 
filled with grasshoppers, and at Arles 165 sacks; the expense amounted to 
5542 fr. ; in 1833, in the first-mentioned place, 3308 kilogrammes of eggs 
of these creatures were collected; the number of eggs that make up a 
kilogramme may be computed at about 80,000. (See Ann, de la Soc. 
Entom. de France, 11. 1833, pp. 486—48g ; these observations refer, how- 
ever, to other species than Gryllus migratorius.) Different large species are 
eaten by people of the East, as, for instance, Gryllus cristatus L., Resen, 
LL Tab. v. Already in Pliny examples are met with of locust-eating 
nations (Hist. nat. Lib. vr. e. 30 in fine, Lib. xr. ce. 29 in fine), not to speak 
of more modern accounts (ADANSON, Mist. de Senegal, pp. 88, 89, SALT, 
Voyage to Abyssinia, London, 1814, p. 172). 


Gryllus coerulescens L., Rasrr, 1. 1. Tab. xr. fig. 4, Dumúrin, Cons. gén. 
s. l. Ins. PL. 29, figs. 3, 4; thorax obtusely carinated, elytra brown-grey 
with darker streaks, wings blue, at the point white, with a broad, black 
margin, 


Gryllus biguttatus CHARPENT., Gryllus biguttulus PANZER (not L.), PANZ. 
Deutschl. Ins. Heft 33, Tab. 6, GERMAR, Faun. Ins. Europ. Fasc. XX. 
Tab. 22, 23, one of the smallest species of this genus,only 5” long ; the 
_male has knobbed antennee, &c. 


Phyymateus TuuNs., SeRviLLE. Antenne thick, longer than head 
and thorax, with joints distinct, the last longer, acuminate towards 
the apex. Plantula large, orbicular between the claws of tarsi. 
(Oecelli little distinct or none.) 


Sp. Gryllus morbillosus L., Rasen, Ins. mm. Zoeust. Tab. 18, fig. 6, Srour, 
PL m. b, figs. 3, 4, from the Cape of Good Hope. 


Add sub-genera Petasia Serv, Pacilocera ejusd., Rhomalea ejusd., 
and some others, here omitted. 


Äiphieera Lam, Larr. (Xiphocera Burm.) Antenne depressed, 
lanceolate or ensiform. Frons produced into a cone. Other cha- 
racters as in G'7ylli 


Sp. Xiphic. serrata, Gryllus serratus L., De GEER, Mém. mr. Pl. 42, fig. 2, 
PL 4r, fig. 6; Rasen, m. Zoe. Tab. 16, fig. 2, Sroun, PL. 19 b, fig. 71, Pl. 
21, fig. Sr ;—Niphie. emarginata, Serv, Rasen, 1 Lfig. 3, Cuv. R. Ani. 
éd, Ul. Pl. 85, fig. 2, 


Add genus Z'rigonopteryz CrarPENT. 
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Truxalis Fapr. (Gryllus Acrida L.). Antenne depressed, ensi- 
form. Head conical, longer than thorax. Body elongate. Elytra 
varrow. Posterior feet very long, with tibia elongate, slender. 


Sp. Truwalis nasutus FABR., Gryllus nasutus L., Raser, Ins. m1. Locust, 
ind. Tab. v. (antenne badly drawn) ; Dumériu, Cons. gén. 8. b. Ins. PL. 24, 
fig. 3; Cuvier, R. And. éd. illustr. Ins. PL. 84, fig. 8, in south of Europe 
and in Africa ;—Trux. variabilis, Kuug, and others, very similar species ; 
both the above-named species are also found at the Cape of Good Hope, 
the first also at Japan; see De HAAN, op. cit. pp. I41, 142. Comp. on 
this genus THUNBERG, Nov. Act. Soc. Upsaliens, IX. 1827, pp. 76—88. 


Proscopia Krua. Body elongate, apterous. Head elongate, 
pyramidal, produced beyond the eyes; antenne subulate, very short, 
with six or seven joints. Prothorax very long. 

Sp. Proscopia radula Kuve, Cuv. R. Ani. éd. ùl. Ins. Pl. 85, fig. 1, from 
Brazil, like most of the species (all from America). These animals 


resemble Phasma in the habitus, and Mantis in the long prothoraz. I can- 
not perceive a groove on the thighs for the reception of the tibize t, 


IL. Posterior feet shorter than body. 


Pnewmora TrHuNB. Antenne filiform, with twenty-one to 
twenty-five joints. Head short, with eyes remote. Prothorax pro- 
duced into a membranous scutellum ; thorax short. Abdomen in 
males inflated or vesicular. Greatest part of elytra incumbent 
horizontally on the back. Elytra and wings short in females; in 
some almost quite obsolete, covered by scutellum. 

Sp. Pnewmora variolosa, LATR., Gryllus variolosus, L., FABR., Pneumord 
marmorata, THUNB., Srouu, Pl. zo, fig. 78 ; CUVIER, R. Ani. éd. dll., Ins. 


Pl. 84, fig. 1; from the Cape of Good Hope. The other species also of 
this genus belong to the south of Africa. 


Phalanx IL. Zoeustarie. Antenne setaceous, long (often 
longer than body), with joints numerous. Oeelli in most none, 
Tarsi with four joints. Females furnished with ovipositor bivalve, 
ensiform. In males the right, or more rarely both elytra, mostly 
furnished with a basal portion, orbicular, transparent (musical 
organ). 





1 CHARPENTIER records a winged species from Chili. Elytra were not present; 
wings very small ; but what seems most to distinguish this species is the absence of & 
pulwillus or plantula on the tarsus. Hence it might form a distinct genus Astroma 
(CHARP.) GERMAR'S Zeitschr. III. 1841, 8. 305. 








INSECTA. 455 





Sabre-grasshoppers, with Linnseus Grylli Tettigonie, Syst. Nat. ed. 
xm. 1, p. 695; the name of Tettigonie, however, is rightly given 
by later writers to the Cicadee. 


In many species the tibiee of the fore-feet have two oval apertures 
covered by a tense membrane (see above, p. 283); comp. also 
LANsDOwN Gurupise, Pransact. of the Linnean Society, xv. 1827, 
pp. 193—155. 


The wings are in some very short or entirely wanting (Z etrodes, 
some species of Bradyporus, Saga, &c.) 


Locusta Grorrroy, FABR., LATR. 


Sub-genera: Bradyporus CHarPENT., Hetrodes Frscm., Ephippi- 
gera Tuarr, Barbitistes CuarPENT., Meconema SERV., Aecridopeza 
Guír., Burm, Pomatonota Burm., Mecopoda Serv, Scaphura KrrBYy 
(and Gymnoeera BruuLÉ), Phaneroptera LATR., SERV., Phylloptera 
Burm. (Phylloptera, Ancylecha, Steïrodon SERV), Phyllophora 
Taura, Hyperomala Serv, Aspidonotus Bruuuú, Pterochroza SERV., 
Cyrtophyyllus Burm., Pseudophyllus Serv, Aprion SERV, Thliboscelis 
Serv. (Platyphyllus Bura.), Meroncidius Serv, Acanthodis SERV., 
Burm. (and Platyphyllus Serv.), Copiophora Serv, Pseudorynchus 
Serv, Conocephalus Tuur, Agrecia Serv, AKiphidium Burm. 
(Kiphidium Serv. and Orchelinum ejusd.), Bucrates Burm, Decticus 
Serv, Burm, Zoeusta Serv. (Phasgonura WestTw.), Listroscelis 
Serv., Saga CHARPENT., Schizodactylus Brui (Acheta Buru.), 
Stenopelmatus Bura., Rapkidophora Serv. (Phalangopsis Burm. in 
part). 


Sp. ZLoeusta pupa, Gryllus pupus Lu. (Heterodes pupa, Fiscu.), STOLL, 
Locust. Pl. xr. a, fig. 45, 46; Reseu, Ins. 11. Locust. Tab. vr. fig. 3; DE 
Geer, Mém. ur. Pl. 39, fig. 5; wingless, thorax and abdomen armed with 
spines. From the Cape of Good Hope. 


Loeusta viridissima FABR., Gryllus viridissimus L., Rasen, Ins. mm. Locust. 
Tab. x. XL ; PANZER, Deutschl. Ins. Heft 89, Tab. 18, 19, DuMmúr. Cons. gén. 
s. 1. Ins. Pl. 24, fig. 1; green, without spots, with green shield-covers, and 
very long antenne. This species is not rare with us on pastures, in gardens, 
&e. The eggs laid in autumn, pass the winter, and the grasshoppers come 
forth from them in May or later. After the third moult they shew rudiments 
of wings and shield-covers (in July) ; towards the end of August they moult 
for the last time, and become perfect insects. The copulation is repeated a few 
times, and the eggs are placed in the earth by the female by means of her 
sabre-shaped ovipositor, not all at once, but at intervals in different places. 
These grasshoppers die towards the end of autumn. Loeusta verrucivora, 
FABR., Gryllus verrucivorus L., Reaser, Ins. mr. Locust. Tab. vir. Tx. PANZER, 
LL. Tab. 20, 21 ; this is somewhat smaller, has shorter antenne, and brown 
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spots on the green elytra. The Swedish peasants put this insect, according 
to LINNUS, upon their hands to bite off the warts.—Zocusta varia FABR., 
Meconema varia SeRvILLE, PANZER, Deutschl. Ins. Heft 33, Tab. 1, &c. 


B. Elytra and wings horizontal, for the most part incumbent 
on back. 


ed 


Phalanx TIL. Achetide (Gryllides Larr.). Labium with four 
laciniee. Tarsi triarticulate, with joints slender, sometimes spinose. 


The Crickets, gravende sprinkhanen (Grabheuschvreken) live under- 
ground or in holes, and are mostly nocturnal. They form with 
Linneus the division Acheta of the genus Gryllus, or the genus 
Gryllus of Grorrroy and Ortvier and the genus Acheta of 
FABRICIUS. 


Myrmecophila Larr., Spheerium CHARPENT., Burm. Antenne 
setaceous, long. Head covered by prothorax. Oecelli none. Elytra 
and wings none. Females with ovipositor exsert, bifid. Anterior 
feet gressorial, posterior with thighs thick, very broad. 


Sp. Myrmecophila acervorwm, Blatta acervorum, PANZER, Deutschl. Ins. Heft 
68, Tab. 24; GUÁRIN, Zeonogr. Ins. PL. 54, fig. 6; CUVIER, A. Ani. éd. dll., 
Ins. PI. 82, fig. 2. 


Acheta FaBr. (in part), Gryllus Larr. Anterior feet gressorial. 
Antenne setaceous, long. Ocelli mostly obsolete or none. Elytra 
short, and in most two wings longer. Females provided with ovi- 


positor exsert. 
a) Pronotum transverse or quadrate. 


Sub-genus: Acheta nob. (Platyblemus Srmv., Brachytrupes SERV., 
Gryllus Serv, Nemobius Serv, Trigonidium Serv, Podoscirtus 
ServiLLe, Scleropterus HAGENB., Zneoptera Burm.) 


Sp. Acheta domestica Fapr., Gryllus domesticus L., Rasen, Ins. U. 
Locust. Tab. xm. ; PANZER, Deutschl. Ins. Heft 88, Tab. 6, 7; Cuv. R. And. 
éd. ill., Ins. PL 81, fig. 4; the hearth-ericket ; body yellow-brown, wings 
longer than shield-covers, terminate in a taillike point. These animals 
live near the hearth and under stoves in an artificially warm climate, and 
chirp of an evening or by night, and especially when it is about to rain; 
the sound caused by the friction of the shield-covers is in a very high note, 
which some persons, otherwise not deaf, cannot perceive, 


Acheta campestris FABR., Gryllus campestris L., Rasen, 1. 1. Tab, Xml. 
Panz. Deutschl. Ins. Heft 88, Tab. 8, 9, Cuv. ll. fig. 3; the field-cricket. 
This species is larger than the preceding, has longer shield-covers and a 
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black body, without the elongated point at the wings, which in the 
preceding species extends behind the elytra. 


Note —Eneoptera Burm. (Platydactylus Brurué and ServiLLe in part). 
The generie name devised by BURMEISTER on account of the elytra similar 
in both sexes of some species, having no musical organ in males ; comp. 
Burmrister, Mandb. der Entomol, 1. 2, p. 1015, and on the typical species, 
Der HAAN, Ll. 1. p. 231. The name of Platydactylus ought to be rejected, 
since given long previously to a genus of Saurians. In these Achetw the body 
is elongate, posterior feet very long ; ovipositor of females long, recurved 
upwards, with valves divergent, clavate at apex. Sp. Acheta brasiliensis 
FaBr., Gryllus swrinamensis Dr Greer, Mém. 1. Pl. 43, fig. 1, GUÉRIN, d 
Jeonogr., Ins. PI. 54, fig. 1, (named Gryllus Servillei). 





b) Pronotum oblong, narrower forwards. 


Phalangopsis Servinre. Feet elongate. Elytra short; wings 
none, or very short rudiments of wings. 


Sp. Phalangopsis longipes SrRvILLE, Hist. nat. des Orthopt., PL r2, fig. r. 
Habit. in South America. 


Weanthus SERVILLE. Feet elongate. Elytra and wings long. 


Sp. Acheta italica FABR., (Ecanthus pellucens SERVILLE, PANZER, Deutschl. 
Ins. Heft 22, Tab. 17. 


Note — BRULLÉ and SERVILLE assign four joints of tarsi in posterior 
feet to these insects, which BURMEISTER has shewn to be an error, Handb. 
der Entomol. 1. 2, p. 731. 


Gryllotalpa LATR. (species of Acheta FABR.). Anterior feet 
fossorial, compressed, broad. Antenne setaceous, shorter than 
body. Oecelli two, placed between the compound eyes. Pronotum 
elongate, oval, gibbous; ovipositor of female none. 


Sp. Gryllotalpa vulgaris, Gryllus Gryllotalpa L., Reeser, Ins. mm. Locust. Tab. 
XIV. XV. ; DUMÉRIL, Cons. gén. s. U. Ins. Pl. 25, fig. 7 ; the mole-cricket, 
1” long, brownish-black, yellow below, with grey-brown, darker-veined 
shield-covers. The fore-feet work like saws, or as spades, with which these 
insects burrow the ground. The female lays her eggs in a hole under 
ground, to which a long curved passage leads, in and out of which she 
often creeps ; at first the young ones live close together, but soon disperse. 
Horse-dung appears to attract these animals, swine-dung to repel them. 
They live especially in garden-mould and turfy bog. On the anatomy see 
Kipp, Philos. Trans. 1825, Part mr. pp. 203—246, and my Anteekeningen 
over het inwendig maaksel des veenmols, Bijdragen tot de natwurk. Wetensch. 
v. 1830, bl. 94—102. This species is spread throughout the whole of 
Europe and of Asia, and other species of this genus are found in all parts 
of the world. 


Oylindrodes Gray, Servire. Body elongate. Vestiges alone of 
wings and of elytra. Feet short, with tarsi didactylous. 
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Xya Iro. (Pridactylus Orrv., Latr.) Anterior feet fossorial. 
Antenne short, filiform, with ten joints. Ocelli three. Posterior 
feet elongate, saltatory, terminated by lamellse in place of tarsl. 


Xya Imme. Posterior tibise furnished with lamellse elongate, 
lanceolate, depressed. 
Sp. Xya fossor BurM., Pridactylus paradoxus LATR. ; Dumér. Cons. gén. 8. l. 
Ins. Pl. 23, fig. 8; GUÉRIN, Zconogr. Ins. Pl. 54, fig. 5. Hab. in Africa, 
Xya variegata ILura., BurM., Cuvier, BR. And, éd. Ul., Ins. Pl. 81, fig. 2. 
Hab. in south of France and in Spain. Lion Duroumr is of opinion that 
it belongs to the Acridi; comp. his Recherches sur U Hist. nat. du Tridac- 
tyle panaché, Ann. des Sc, nat. 2e Série, Tom, IX. 1838, pp. 321—334- 


Sub-genus: Rhipipterye Newman, BruuuÉ (species of Xya Burm, 
Rhipidopterya®). Posterior tibiee destitute of lanceolate lamellee. 


Section IT. Cursoria. Feet ambulatory alone. Wings and _ 
elytra horizontal, incumbent. (Musical organ present in none.) 


Family XLI. Mantides nob. (genus Mantis L.) Tarsi with 
five joints. Head not covered by thorax. 


Phalanx TI. Spectra (Phasmida Lracn. Phasmodea Burm.). 
Fore-feet similar to the rest, not raptorial, very near the head, 
remote from the intermediate pair. Antenne mostly setaceous, 
long, in a few short, filiform. Labrum deeply bifid. Mandibles 
thick, strong; maxillee hard at the apex, subdenticulate; galea 
plane, broad. Labium quadrifid, with laciniee unequal, the external 
very long, plane, hatchet-shaped. Elytra almost always short, 
wings large; sometimes wings and elytra none. 


Phasma LroutenNst., FABR. (Spectrum STOLL). 


These insects ‘are in great part confined to tropical countries; 
many also are found in New Holland. They live on vegetable food. 
Some wingless species have the form of dried twigs, and others, 
which are flat, with membranous and vein shield-covers, have a great 
resemblance to leaves (the genus Phyllium.) Of some species the 
males are much smaller than the females; the former have often 
three simple eyes, which in the last are absent. In this division 
the largest species of insects are found. 

Comp. A. A. H. LicHTENSTEIN, Dissert. on two nat. genera hitherto conr 


founded under the name of Mantis ; Trans. of the Linnwan Soc, VI. 1802 j 
ToussAiNT voN CHARPENTIER’S Bemerkungen zu LICHTENSTEIN'S Abh. 
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üb. die Mantis-Arten, in GERMAR'S Zeitschr. f. d. Entom. v. 1844, B. 
272311. 

G. R. Gray, Synopsis of the species of Insects belonging to the family of 
Phasmidee, London, 1835, 8vo ; and his Entomology of Australia, Part 1. 
Monogr. of the gen. Phasma, Luondon, 1833, 4to, with 8 col. pl. 


Phasma Farm. (Species of genus Phasma LicHteNsT.) Body 
elongate. Mesothorax often very long. 





d) Feet cylindrical or angulate, prismatic. 


* Both sexes apterous. 


Bacillus Larr. Antenne short (of length of head), filiform or 
eonical. 


Sp. Phasma Rossia FABR., Suppl. Entom. syst. (1798) p. 187; P. Rossr, 
Fauna Etrusca, Liburni, 179o, Tab. vur. fig. 1; Cuv. R. Ani. éd. dl., Ins. 
PL 79, fig. 2; Bruuuú, Hist, nat. d'Ins. 1x. Pl. g, fig. 2 — Phasma tripoli- 
tanum, Dr HAAN, 1. 1. Tab. xv. fig. 3. 


Bacteria LArr. Antenne setaceous, longer than head and pro- 
thorax. 


Sp. Phasma ferula Farr., Bacteria arumatia GRAY, R@SEL, Ins. IL 
Locust. Ind. Tab. xix. fig. ro; SroLu, Spectr. Pl. 13, fig. 51 ; Bacteria 
sarmentosa WesrTw., Cabinet of Oriental Entom. 1847, Pl. 32, fig. 1, &e. 


Note. —For several other sub-genera see BURMEISTER, l. l. pp. 568—6ro, 
and SERVILLE, ll. 





** Male winged, female apterous. (Antenne setaceous, long.) 


Cladoxerus Serviure. (Cladomorphus GRAY fem.) 
Add sub-genus Monandroptera SERVILLE, 1. L, p. 244. 


*** Both sexes winged. (Antenne setaceous, mostly long, in females of 
some species shorter). 


Phasma nob. 


Sp. Phasma gigas F., Mantis gigas L., Stour, Spectr. Tab. 11. fig. 5; Cuv. 
R. Ani. éd. ill., Ins. Pl. 80, fig. r; De HAAN, 1.1. PL. 14, fig. 3. From 
the Molucca Islands and Java. 


Note — Here belong very many genera of modern authors, Diapherodes 
Gray, Haplopus GRAY, BurM., Cyphocrania SERV., BurM., Neeroscia 
SERV. 


Aschiphasma Westw. (Perlamorpha Curtis, SERV.) is distinguished by 
elytra none or very small, spiniform, with wings ample and anterior 
margin obscure. Dre HAAN records many species from the islands of 
Java and Borneo, op. cit. pp. 113—116. 
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b) Feet winged or foliaceous. 


Sub-genera: Fropidoderus Gray, Eetatosoma Gray, Prisopus 
SERV, GRAY. 

Sp. Prisopus flabelliformis GRAY, Phasma dracunculus LICHTENST., STOLL, 

Spectr. Pl. 18, fig. 65, from Surinam. Prisop. Horstokii Dr HAAN, 1. l 


Tab. 12, fig. r; hab. Cape of Good Hope. In the shorter body and entire 
habit they somewhat approach the genus Phyllium. 


Phyllium Iuxa. (species of genus Mantis L. and Fapr., species 
of Phasma Lacurensr.) Abdomen oval, depressed. Prothorax 
scarcely longer than mesothorax, sub-triangular, posteriorly nar- 
rower. Antenne of males setaceous, pilose; of females very short, 
filiform. Elytra short and wings long in males; in females elytra 
large, membranous covering abdomen, wings very small. Thighs 
dilated, alate. 


Sp. Phyllium siceifolium, Mantis siccifolia L., Farr., Ras., Ins. m1. Loc. 
ind. Tab. xv. f. 4, 5; Sroun, Spectr. Pl. vm. f. 24, 26; Dumér. Cons. 
gén. s. l. Ins. Pl. 23, fig. 2 fem. &e,; the walking-leaf. This species is 
extended from the Sechelles over Java and Timor to New-Guinea. Some 
allied species are from the same regions and from China; none are known 
from the new world. 


Phalanx II. Mantides. Anterior feet raptorial, with coxee long 
and femora compressed, receiving the tibia beneath. Prothorax not 
shorter than mesothorax, mostly exceeding the mesothorax in 
length. Oecelli three. Antenne mostly setaceous, moderate. La- 
brum entire, orbicular. Labium quadrifid, with laciniee equal. 
Elytra and wings in all. 

The anterior feet are situated close to the head, and are much 
stronger than the rest, usually very thin; they have large com- 
pressed thighs which are armed beneath with teeth or spines, and 
have a channel in which the tibiee can be lodged like a clasp-knife. 
With these fore-feet bent together and with head on high, these 
insects often sit long in an immoveable position. Hence the eastern 
people say that they are at prayers, and moreover, like true Ma- 
hometans, with the face and hands turned towards Mecca. With 
this pious deportment however, and the superstitious reverence 
which is in consequence conferred on these insects by different 
nations, their cruel worldliness is at variance; they live on other 
insects, and also mutually devour one another. See BLUMENBACH, 
Abbild. natur-historischer Gegenstände, No. 88. 
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SrouL gives to these insects the name of walking-leaves, by which how- 
ever is usually understood the preceding genus Phyllium. 





Mantis L. (in part), Fapr. (exclus. Mant. siccifolia). 


a) Antenne of males pectinate, of females sectaceous. Head produved 
upwards into a horn. 


Empusa Irie. 


Sp. Mantis gongylodes L. and Fapr. (fem. Mantis flabellicornis FABR. male) ; 
Rasen, Ins. m. Locust. Tab. vir. ; Srouv, Spectr. PL 16, figs. 58, 59. PL 
17, fig. 61; Bengal, Ceylon ;— Mantis pauperata Fagr., Cuv. R. And. éd. 
ül., Ins. Pl. 78, fig. 2; south of Europe, north of Africa, &c, 


Sub-genus Blepharis SERV. 
b) Antenne in both sexes simple; head very often transverse, broad, 


Mantis Iruro. 


Sp. Mantis religiosa L., Rasen, Ins. m. Locust. Tab. 1. 1. Tom. rv. Tab. 
XII; PANzER, Deutschl. Ins. Heft 5o, Tab. 8; Cuv. R. Anú. éd. ill., Ins. 
PL. 78, fig. r; in south of Germany, in France, and other parts of the 
south of Europe, and also in Africa ;— Mantis oratoria L., Mantis bella 
SALZMAN, GERMAR, Faun, Ins. Europ. Fase. vr. Tab. 16, South of 
Europe, &c. 





Note. — Several sub-genera, founded on the form of the prothorax, the 
eyes, the feet, and other characters, are recorded by SERVILLE and Bur- 
MEISTER, not always well defined : Zremophila BuRrM. (Kremiaphila Leres.), 
Metalleutica Westw., Chateessa BurM., Tarachodes Burm., Theoclytes SERV. 
(Vates Buru.), Harpax SERV., Acanthops SERV., Schizocephala SERV., and 
others; for which consult the authors cited above. 


Mantis strwmaria L. (Rasen, Ins. mn. Locust. Tab. rr), and similar 
species with prothorax dilated, partly covering head, form the transition to 
the Blatt. 


Family XLI. Blattarie. Tarsi with five joints. Head in- 
ferior, covered by prothorax clypeiform. 


Blatta L. Body oval or orbicular, depressed. Antenne long, 
setaceous. Ocelli obsolete. Maxillary palps elongate, with last 
joint hatchet-shaped. Feet all similar, long, tibiee provided with 
spinules moveable. Abdomen posteriorly supplied with two ap- 
pendages conical, articulate. 

a) Each sex apterous. 


Sub-genus: Polyzosteria Burm. (Species of Blatta Serv.) 


b) Male winged, female apterous. 
Sub-genera: Perispheeria Serv, Burm, Meterogamia Bura. 
(Species of Blatta SERVILLE.) 
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ce) Hach ser winged, KE 


Corydia Serv, Burm. Elytra horny, with veins indistinet (add 
Phoraspis Serv., Burm.) 
Sp. Blatta Petiveriana FABR., Cassida Petiveriana L., Srouu, Blatt. Tab, 


v.d. figs. ar, 22, Blatta heleroclita PALLAS, Spic. Zool. 1x. Tab. 1, fig. 5, 
&c. 


Sub-genus: Blatta nob. Elytra coriaceous, with veins eminent; 


* 


Note —Here belong several sub-genera of BURMEISTER and 
Servire; Tyrsocera Burm. (Pseudomops Semv.), Zschnoptera 
Burm, Nyctibora Burm. (species of Blatta Serv), Periplaneta 
(Kakerlac LATR., Srrv.), Zpilampra, Panchlora, Naupheta, Pros- 
cratea, Zetobora Burm., Hormetica Burm. (Brachycola SERV.) 
Panesthia Serv, Burm, Blabera Serv, Burm, (and Monachoda 
Bura.) 

Sp. Blatta orientalis L., Periplaneta orientalis Burm, De GEER, Ins. UI. 

‚ Fab. 25, fig. 1; PANZER, Deutschl. Ins. Heft 96, Tab. 12; gemeene kaker- 
lak, gemeine Pfisterschabe, Blatte des cuisines ; Blatta laponica L., PANZEB, 
ib. Tab. 13, &ec. 


The Kakerlacs are nocturnal. They are great devourers, and gnaw 


posterior wings shorter, not reflected at apex. 





là 


dd 


even leather, shoes, &c. The name Blatta (from B\drrrew, to injure) occurs & 


already amongst the ancients; yet probably it signified other insects. The 
female lays her eggs heaped into separate little masses distributed in 
cells; see Gaze, Naturforscher, XVII S. 183-—18g, Tab. rv. figs. 16—19. 
RATHKE has communicated his observations on the development in the egg 
in Blatta germanica in Meckel's Archiv f. Anat. u. Physiol. vr. 1832. s. 371 
— 378. Tab. Iv. 


Anaplecta Burm. Elytra coriaceous, with veins eminent. Pos- 
terior wings elongate, reflected at the apex. 


Species small, American. 


Family XLIII. Forficularte. Tarsi with three joints. Elytra 
suberustaceous, not reticulate, abbreviate, truncated, incumbent on 
back, placed in contact by a straight suture. Posterior wings mem- 
branous, partly folded in longitudinal rays, partly transversely, 
covered by elytra. 

The insects of this family make the transition from the Orthoptera 
to the Coleoptera. LiNNmus counted them with these last, as did 
also SrrAUsS amongst more modern writers. Lreacm and KrrBY 
form a distinct order of them, under the name of Dermaptera 
(Fransact. of the Linn. Soc, Vol. x1. 1815, p. 87); this name, 
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which Burmeister changed into Dematoptera, had been previously 
(see above, p. 449) given by De Geer to the order of the Orthoptera. 
Lúon Durour, who subsequently proposed the same separation, 
named these insects, in imitation of Dumíérir, Labidura; West- 
woop Kuplexoptera (Zool. Journal, 1831, Modern Classification, 1. 
1839, p. 308). At all events these insects have greater agreement 
with the Orthoptera than with the Coleoptera; they differ from the 
last by their incomplete metamorphosis and by many particularities 
# _ of internal structure. The great size of the under-wings in com- 
parison with the elytra is very common in the Orthoptera (to refer 
to Phasma alone), and the reflexion of the point of the wing also is 
not wanting in some other Orthoptera, as, ex. gr. Anaplecta, the last 
of the sub-genera of Blatta recorded above. 


Forficula L. Body depressed, narrow, elongate, with prothorax 
quadrate. Antenne filiform, a little longer than half the body, with 
joints very distinct, mostly more than twelve (ten to forty). Oecelli 
none. Labrum entire, orbicular; mandibles denticulate; labium 
bifid, with palps short. Abdomen with last segment forcipate, with 
forceps horny, moveable, in males arcuate, or more open. 


Comp. on the anatomy, PosseLr, Dissert, inaug. sistens tentamina circa 
Anatomiam Forficulee awricularie L. iconib. illustr. Jense, 1800. An 
extract from it may be found in WIEDEMANN, Archiv f. Zool. v. Zoot. 1801, 
IL I, 8. 230—234, with the corresponding figures, also rr. 2. Pl, mm. with 
the explanation by the author himself, s. 230— 235. 


LúoN Durour, Recherches Anat. sur les Labidowres, Ann. des Se, nat. 
XII. 1828. pp. 337—366. 


Sp. Forficula auricularia L., PANzER, Deutschl. Ins. Heft 87, Tab. 8, male; 
Cuv. B. Ant. éd. ill, Ins. PL 77, fig. 1;—Fonrficula minor L.; PANzER, 
LL. Tab. 9, &c. 


Earwigs, peree-oreilles, Ohr-würmer. It is said that they creep into the 
ears, and hence this name; this they do not more than other insects, which 
by chance may get into the ears of persons asleep. They live in moist 
places, and eat almost everything; they are especially fond of fruits and 
honey. The females sit on their eggs, and guard them; the young also 
ereep under their mother, like chickens under the hen, and she often sits 
quietly for hours together over them. Der Geer, Mém. s. Ul. Ins, mm. 


p. 548. 


Note —Some are without hind-wings but provided with elytra, or are 
entirely apterous. According to difference of form and number of joints 
in antennee, LEACH, LATREILLE, and especially SERVvILLE, have formed 
several sub-genera, of which it may here suffice to cite the names; Apachya, 
Mecomera, Sparatta, Diplatys, Fonficula, Echinosoma, Lobophora, Pyragra, 
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Psalidophora Srmv., Fonficesila Larr., Serv, Pygidicrana SERV. Comp. 
SrrviLLe, Hist. nat. des Orth. pp. 18—55. 


LATREILLE conjoined apterous species under the name of Chelidura, spec. 
of genus Porficula SERVILLE. ' 


Appendix to the Order Orthoptera. 
Thrips L. Body linear, depressed. Head produced inferiorly 


second joint without claw, terminated by a vesicular plantula. 


Note — Small insects living in plants, especially in flowers, which 
were first detected and described by De Geer in the middle of the 
last century, under the name of Physapus. He then discovered 


palps ; and since the Hemiptera are destitute of these, they have been — 


referred improperly to that order by several writers. Some think 
that they compose an order of their own (Thysanoptera HArrpay, 
Wesrwoop). They differ from Orthoptera by the absence of the 
galea. The family is of uncertain position, intermediate amongst 
the Neuroptera, Orthoptera and Hemiptera. Metamorphosis incom- 
plete. 


In some the females are provided with a quadrivalve sting or borer, 
(Terebrantia Har), in others there is not such a borer, but the abdomen 
terminates in a tubule (Tubuliferd). Some species in both sections are 
apterous. 

Comp. De Geer, Mém. mr. pp. 1—18. PL 1; BuRrMEISTER, Mandb. der 
Entom. 11. 2, pp. 404-—418; Wesrwoop, Modern Classification, 1. pp. 1— 
5, Generic Synopsis, pp. 45, 46 ; LÉoN Duroumr, Description et figure d'une 
nouvelle espèce de Thrips (Thrips aptera Lion Dur., and Phlwothrips 
pedicularis Haripay ?), Ann, des Sc. nat, sec. Série, Tom. xr. 1839, pp. 
321— 324, Pl. 8, figs. 8—18; E. Hereer, Beiträge zur Naturgeschichte der 
Physapoden. Mit Kupfert. Aus dem Jahrgange 1852 der Sitzungsberichte 
der Kaiserl. Akad. der Wissensch. zu Wien. Besonders abgedruckt. 8vo. 

Sub-genera Phleothrips, Heliothrips, Sericothrips, Thrips, Melanthrips, 
„Eolothrips Haripay, Entom. Magazine, Tom. mr. and rv. 


Orper XIL. Coleoptera. 


Hexapod insects, with four wings, the anterior hard, coriaceous, 


covering the posterior membranous, folded back transversely before 







di 
“ 
like a rostrum; labrum elongato-conical ; mandibles setiform ; max- — 


illee triangular, acuminate, with short palp, of two joints or three, _ 
without galea; labial palps very short, with two or three joints. 
Antenne of the length of head and prothorax, filiform, mostly with — 
eight joints (five to nine). Wings mostly four, membranous, narrow, 
incumbent, with margin ciliated. Feet short, with tarsi biarticulate, 


N 


€ 
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2 he apex. Mouth formed for manducation, furnished with mandi- 
_ bles, maxille and palps both maxillary it labial. Metamorphosis 


| aen 


Beearinged (Eldar from koAeos, sheath, covering, shield, and 
mrepov, wing), with Fabricius Zleutherata. We have onm this 
numerous order of insects amongst others the following works :— 


J. E‚ Voer, Catalogus systematicus Coleopterorum, Hag. Com. 
1769— 1806, 4to, 11 parts. With (1st part 55, 2d part 50) beautifully 
coloured plates ; those of the first part mostly engraved by KLEEMANN 
and some by Reaser, and a very useless Latin, French, and Dutch 
text. G. W.F. Panzer has supplied a german edition of it with 
the addition of the synonymy. Erlangen, 1793—1798. 


A. G. Orrvrer, Entomologie, ou Hist. Natur. des Insectes (Coleop- 
tères.) Paris, 1789— 1808, virr Tomes, tto, av. (363) pl. enluminées. 
(The plates make up the last two parts). Srurm has given a less 
eostly edition of the plates, but not complete. Nürnberg. 1802, 
1803 (96 plates). Irrieer undertook a German edition of the 
text. 


J. C. Farricm Systema eleutheratorum. Kiliee, 1801, 8vo, 
um Tomi. Zndee Entomologicus in G. W.F. Panzer, Faun. Ins. 
German. Part 1. Eleutherata. Norimborgie, 1813. 


O. J. SCHOENHERR, Synonymia Insectorum, oder Versuch einer 
Synonymie aller bisher bekannten Insecten. Stockholm u. U psala, 
1806— 1817. 3 Te. mit Appendie, 8vo. m. Ulum. Kupfert. Ejusd. 
Synon. Insectorum. Tom. rv, also under the title of Genera et 
Species Curculionidum. Paristis, 1833—1845, vir Tomi. 


DÉ5rAN, Spécies général des Coleoptères de la Collection de M. le 
Comte DíÉJEAN. Paris, 1825—1839, 8vo. 6 Tom. and 7 Vol. 


For the anatomy the above-cited Monograph on the Cockchafer 
by Srraus Durekmerm may be consulted (see above, p. 256), and 
also the numerous investigations of LúoN Durour, which extend 
over the whole of this order. Ann. des Se. natur. Tom. 1, 1m. 1824, 
Iv, v‚, vr. 1825, vim. 1826. 


This order is distinguished from the preceding by the complete 
metamorphosis, as also by the absence of a galea, howsoever in some 
two pairs of maxillary palps are present, and morphologically the 
inmermost palps do not differ from the galea of the Orthoptera. 

VOL. L, 30 
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Simple eyes are not present in the generality of these insects; they 
occur however in some; two are met with in many small Brachelytra, 
species of Anthophagus and Omaliwm (see Kruc, cited above, 
p. 280), and in Paussus bucephalus ; and according to Currrs one is _— 
found in the middle of the head in some Dermestidae (W ESTWOOD, ik 
Introd. to Mod. Classif. Vol. 1. p. 35). The antenne have a very j 
different form and length, but consist commonly of eleven joints. 
The anterior thoracie segment is large and moveable ; the middle and 
last segments of the thorax are entirely covered above by the shield- ’ l 
covers. The under wings are absent in some species, which natu- 
rally also in that case are not able to fly, since the shield-covers are Á 
not used for flight; these last are never wanting, but are sometimes 
very short. The integuments of the body are commonly hard, but 
less so on the dorsal surface, inasmuch as it is covered by the elytra, 
These insects undergo a perfect metamorphosis. The larva resem- 
bles a worm, and commonly has six horny feet’. Some larvae (Cur- j 
culio, Cerambyx) have no feet, but membranous tubercles in their 
stead. 


Of the diffusion of this order an idea may be formed when we 
reflect that, according to LATREILLE, more than fifteen years ago 
about 30,000 species of beetles were known? and, according t 
Wesrwoop, in 1839, 28,000 were found in the British Museum 
alone. And how many species have there not been since then, and 
are there not almost daily discovered! 








The number of joints in the tarsus was first made use of by 
GrorrRoY for the division of this order (Hist. abrégée des Insectes, L 
pp. 50, 51), who was followed by Ourvier (Ene. method., Hist. n. de 
Ins. Tom. v. 1791, p. 107), LATREILLE, Duuírin, and nearly all 
modern writers; a character, of which some have exaggerated the 
value (see ev. gr. ÍL1IGER in his Magazin. f. Insektenkunde, 1. 1802, 
s. 285), but which has some exceptions? and moreover cannot 
always be strictly applied, if we would not violate natural affinity 
The normal number of the joints of the tarsus is in this order, as in 
most hexapod insects, fwe, and therefore by far the most of the» 


De 


1 Comp. Dr HAAN, Mémoires sur les métamorphoses des Coleoptères. Nouvelles « 
Annales du Muséum, IV. 1835) PP- 123— 164, Pl. To—I9g. 

2 Revue Entom. par SILBERMANN, I. 1833, P: 52 

3 Pu. W.J. Mürrer, Bemerkungenüb. die Fussgliederzahl einiger Küäfergattungen,» 
in IrvreeR’s Magaz. f. Ins. IV. 1805, S. 197—?19- 

4 T communicated some remarks on this subject in OKEN’s Isis, 1824. 8. 222, 223: 
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genera belong to the Pentamera. The Heteromera are such as have 
an unequal number of joints of the tarsus in different feet, namely, 
five in the first four feet, four in the last two. The remaining 
divisions, which have been formed, are Tetramera, Primera, Dimera 
and Monomera; the last two, however, in consequence of later 
observations, are obsolete*, and there remain only the P'rimera and 
Tetramera; on which we may remark, that, according to more 
accurate investigation, in the Primera and in many Tetramera a 
small joint has been found situated at the base of the last joint, and 
which, when this joint is in its ordinary position, is almost con- 
cealed and invisible”. The Primera are thus in reality Tetramera ; 
they are named by Wesrwoop, Pseudotrimera (Cryptotetramera 
Burum.) The Zetramera of LATREILLE are now named by Bur- 
MEISTER Cryptopentamera, by Wesrwoop Pseudotetramera. _ The 
first three or four joints of the tarsus are commonly broad and 
below flat, furnished with small inequalities and beset with little 
hairs at the margin. The last joint (the last two joints taken 
together in the Pseudotrimera and Pseudotetramera) is small, 
inversely conical, elongate, horny and smooth, and terminates with 
eurved nails or hooklets. 


_ A. Pseudotrimera. 


Family XLIV. Coccinellide (Aphidiphagi Lartrr.) Body 
nearly semi-globose, above gibbous, below plane. Thorax short, 
broad, lunate. Antenne inserted before the eyes, capable of con- 
 eealment under the head, shorter than thorax, terminated by a 
 capitulum ob-triangular, compressed. Maxillary palps securiform 
(with last joint large, depressed, triangular) ; labial palps filiform. 
‚ Feet short; second joint of tarsus bilobed, broad. 


Coeccinella L. 


Sub-genera: Coccidula Mrarrre (Cacicula Steen), Seymnus 
KUGELANN, @c. 


1 Thus the Pselaphii (supposed previously to be dimera) have, according to LracH, 
_three joints, and Olambus, the only genus of the somamed monomera, has four joints, 
according to Wesrwoop, Introd. to mod. Olass. 1. p. 37. 

2 Pa. W. J. Mürrer observed this in Ovccinella, Iuricrr’s Mag. s. 218. In 
_ Cerambya there are in this way five joints. Comp. also KirBy and SPENCE, Introd. to 
_Bntomol. 111. pp. 683, 684, and especially W. S. Mac LraY, On the Structure of the 
_Tarsus in the tetramerous and trimerous Coleoptera of the French Entomologists, Transact. 
of the Linn. Soc. Vol. xv. 1827, pp. 63—74. 


30—2 
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Comp. L. REDTENBACHER in GerRMar’s Zeitschr. f. die Entomol. V. 1844, 
pp. 121132. 


Sp. Coccinella septempunctata L., Rasen, Ins. m1. Scar. terrestr. Cl. m1. 
Tab. 1, PANZER, Deutschl. Ins. Heft 79, Tab. 3, BRANDT u. RATZEBURG, 
Mediz. Zool. 11. Tab. xx. fig. 1. This is throughout Europe the commonest 
species of these small insects, which in the language of the people is called 
Onzen-lieven-Heers-beestjes, Marienküfer, Vaches à Dieu, Lady-birds. The 
six-footed larvee are elongate, flat beneath, with a small head and twelve 
rings, which become smaller backwards. They feed on plant-lice. The 
perfect insects have commonly red or brown shield-covers with black spots, 
or black shield-covers with red spots. Very many species belong here. 
Comp. SCHOENHERR, Synonym. 1. 2, Pp. 15 1— 208, and HERRICH-SCHAFFER, 
Synopsis generis Ooccinella, Deutschl. Ins. Heft 128. 


Chypeaster ANDERSCH. (species of Oossyphus GyureNm.) Body 
clypeiform. Head concealed in a pit beneath the thorax. Thorax 
of the breadth of abdomen. Antenne with nine joints. Tarsi with 
four joints distinct. 


Sp. Clypeaster pusillus, AHRENS et GERMAE, Fauna Insect. Europ. Fase. 
vir. Tab. ro, GUÁRIN, Zconogr., Ins. PL. 5r, fig. 5, &c. 


Family XLV. Fungicola (Endomychidae Lracu). Antenne 
longer than head and thorax, clavate or incrassated towards the 
apex. Maxillary palps filiform, thick. Body oval. Tarsi with 
second joint bilobed. 


Fungus-inhabitants. (So named from the abode of most of the 
species; some live under the bark of trees). 


Endomychus PAxk. (in part), Larr. Antenne towards the apex 
inerassated, filiform. Maxillary palps with last joint ob-triangular, 
Thorax broader posteriorly, trapezoidal. 

Sp. Endomyekvus coccineus Paxk.!, Chrysomela coccinea L., PANZER, Deutscht. 


Ins. Heft 44, Tab. 17, Dumériu, Cons. g. s. Ll. Ins. PL zr, fig. 2, Cuv. B. 
Ani, éd. ùl., Ins. Pl. 74 bis, fig. 3. 


Lycoperdina LArR. Antenne filiform, incrassated towards apex. 
Maxillary palps with last joint ovate. ‘Thorax sub-quadrate. 


Sp. Lycoperdina boviste, Endomychus boviste PAYK., PANZER, Deutschl, 
Ins. Heft 8, Tab. 4, CUVIER, R. Ani, éd. ill., Ins. PL. 74 bis, fig. 4. 





1 G. Paykuru, Fauna Suecica. Ins. 8vo. 1. 1798, p. 112. 
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Eumorphus WeB. Antenne clavate, with three terminal joints 
road, depressed. Maxillary palps thick, with last joint conical. 
Thorax trapezoidal, broader posteriorly. 


Comp. F. WEBER, Observat. entomol. Kilize, r8or. 8vo. pp. 31, 59. 


Sp. ZEwmorphus marginatus FABR., Dumérin, Cons. gén. 8. l. Ins. Pl. zr, 
fig. 2 (wrongly named Zwmorphus Sumatra), Cuv. R. And, éd. ill., Ins. 
PL. 74 bis, fig. 1;—Eumorph. Sumatra WEBER, 1. Lp. 59, Zrotylus quad- 
riguttatus ILviG., WIEDEMANN'Ss Archiv f. Zool. u. Zoot, IT. 2, p. 124, 
Tab. ï. fig. 4, &c. 


Note —Add genera Dapsam Zirar., Trochoideum WeSTwWooD, and some 
other genera of this family here omitted. 


| B. Zetramera and (Pseudotetramera.) 


Family XLVI. Clavipalpi. First three joints of tarsi spongy 
beneath, furnished with brushes of setze, third bilobed. Antenne 
filiform, or moniliform, capitate, short. Palps with last joint thick. 
Body often gibbous, mostly oval, with thorax short, narrow an- 
teriorly, with head small. 


These insects (the club-palps) are very closely allied to the pre- 
eeding, wherefore Wesrwoop places them in the division of the 
Pseudotrimera as a third family. They appear to live on Fungi 
(Agaricus, Boletus). The greatest number of species belongs to 
South America. 


t Macillary palps malleiform, with last joint transverse, very large, re- 
sembling a segment of a circle. 


a) Internal process of maxille bidentate at apex. 


Brotylus FABR. (and Agithus ejusd.), Larr. 


Comp. P. A. J. DuroNcHeL, Monographie du genre Erotyle, Mém. du 
Muséum, xr. 1825, pp. 30—Ó1, PL 1. mm. pp. 156—176, Pl. mr; Ta. 
LACORDAIRE, Monographie des Erotyliens, Paris, 1842. 8vo. 


Sub-genera; Omoiotelus Horr, Mrotylus nob. (Bacis Curvror, 

bh Hoer, Lacorp., Priotelus Horr, Lacorp., Scaphidomorphus Hope, 

Lacorp., Purycardius Lacorp., Zonarius Horr, Lacorp., Erotylus 

Lacorp.), dZgithus Fasr., Lacorp., Brachysphoenus Lacorp., Cocci- 

__morphus Horre, Lacorp., Cyclomorphus Horre, Lacorp., Euphanistes 
____Lacorp., Thonius Lacorp. (All from America). 
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Sp. Hrotylus giganteus FABR., Ohurysomela gigantea L., HourTuYN, Natuurl, 
Hist. 1. rxe Stuk, p. 386, PL. 74, fig. 3, VOET, Coleopt, 1. Tab. 33, fig. IV, 
Duronorer, LL PL zn. fig. 5; Zrotylus gibbosus FABR., Churysomela gibbosa — 
L., Hourrvxn, LL fig. 5, VOET, Colcopt. 11. Tab. 44, fig. IL, DumÉRIL, 
Cons. gón. 8. l. Ins. Pl. zo, fig. 13, &c. 4 

Aulacocheilus CurvroL., LACORD. 


Sp. Awlacocheilus violaceus, Triplax violacea GERMAR, Faun. Ins. Europ. 
Fasc. xm. Tab. 15. Habit. in Croatia. The remaining species from the 
Indian Archipelago and Western Africa. 


b) Znternal process of maxille unidentate at truncated apex. 


Encaustes DEJEAN, LAcorD. Body elongate, sub-parallel. 
Elytra mostly dilated at the base, rather broader than thorax. 


Species from East Indies, especially from Java. Comp. LACORDAIRE, | 
Monogr. pp. 33-44 
c) Internal process of maxilla unarmed, mostly small, ciliated or sub- 


pubescent. 
Triplax PAYK., OLIV., Larr., (Tripla and Tritoma FABR. not 


GEOFFR.) 
Sp. Triplax nigripennis FABR., Silpha russica L., DE GEER, Jns. v. PL. 8f 
figs. 1215 (Antlvribus ruber), PANzER, Deutschl. Ins. Heft 5o, Tab. 7, 


Cuvier, R. And, éd. il, Ins. PL. 74, fig. 3, &c. 
Daecne LATR. (in part), LACORD. Tarsi with five joints. 
Sp. Dacne fasciata, Engis fasciata FABR. &c. 
4 Maaillary palps with last joint elongate. 
a) _Tursi with fwe joints. 
Episcapha DésrAN (in part), LACORD. 
Triplatoma WesTW., LACORD. 
Note. Species of genus Engis of authors. 
5) Tarsi with four joints. 
Langúria LATR., OLIV. Body linear, narrow. 
“Phalacrus Pavk. Body oval, gibbous. Antenne clavate, with. 


club elongate, triarticulate, last joint longer, conical. 


Sp. Phalacrus corticalis, Anisotoma corticale ILuic., PANZER, Deutschl. Ins. 
Heft 37, Tab. 12, STURM, Deutschl. Fauna, Ins. 11. Tab. XxxX. &c. 
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Family XLVIL. Cyclica. Joints of tarsi as in the preceding 
amily. Antenne filiform, or somewhat thicker towards the 
nd only, shorter than body. Maxallee without horny tooth, with 
external division palpiform, often biarticulate. Ligula thick, sub- 
quadrate or oval, entire or little emarginate. 


Cireulars. They are coleopterous insects of small or only moderate 
size, which feed on plants, especially on leaves. The species here 
belonging were collected by Linnaus under the genera Cassida, 
Churysomela and Hispa. 


Phalanx 1. Chrysomela (Chrysomelidae LracH). Antenne re- 
_mote at the base, inserted before the eyes. 


Chrysomela L. (exclusive of many species), LATR. (Cuv. B 
Ant). Head not covered by thorax, exsert. 


A. Antenna short, moniliform, thicker towards the extremity. 


Sub-genera: Prasocuris Larr. (Helodes Park, Farm), Phaedon 
Meeere, Chrysomela L. (in part), T'imarcha Mee. (apterous species), 
Paropsis Otrv., Doryphora Traag, Prochalonota Westw., Phyllo- 
charis Darm., &c. 


Comp. HERRICE-SCHEFFER, Auseinandersctzung der Gattung Chrysomela, 
Deutschl. Ins. Heft 157. 


Sp. Chrysomela Phellandrii L., Helodes phellandrii Park, FBR, DuMÉRIL, 
Cons. gén. 8. l. Ins. PL. rg, fig. 4, PANzeR, Deutschl. Ins. Heft 83, Tab. 9; 
— Chrysomela populi L., PANZER, Deutschl. Ins. Heft roo, Tab. 5, RATZE- 
BURG, Porst-Ins. 1. Tab. xx. fig. 4; Ouvrage posth. de P. Lyoner, Pl. r2, 
figs. 36—42; this little beetle, 5” long, is blue-black, with red-brown or 
orange-coloured shield-covers, which have a black spot at the point; the 
larvee eat the parenchyme of the leaves of poplars, so that the vascular net 
is left like a skeleton leaf ; see RarzeBurg, Ll. Tab. xxr. fig. 6 ;—Chryso- 
mela fastuosa L., PANzER, Deutschl. Ins. Heft 44, Tab. r2, &c. 


B. Antenne filiform, longer than half the body. 
Sub-generag Podontia Darm, Colaspis FArr. 


Note —De La Portr, Mém. sur les divisions du genre Colaspis, Revue 
entomol. par SILBERMANN, pp. 18—25, proposed several sub-genera. 


Does genus Megamerus Mao Lray belong here? Habitus of Prionus, 
thorax oblongo-quadrate. Comp. BoIsDUVAL in GUÉRIN, Magas. de Zool. 
2835, Ans. Pl. rag. 


Cryptocephalus GrEOFFR. (in part), Farr. Head vertical, almost 
entirely intruded within the gibbous thorax. 


Z 
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A. Antenne longer than head and thorax. 





Sub-genera: Zumolpus Fanr, Zuryope Darm, Choragus KirBy, 
Cryptocephalus auctor. &c. 
Sp. Oryptocephalus sericeus FABR., Churysomela sericea Ls, PANZER, Deutschl. 
Ins. Heft ro2, Tab. 13, Cuv. R. Ani, éd. ll, Ins. Tab. 72, fig. 4, &c. 


The larve of Cryptocephalus and of the sub-genus Clythra, are thick and 
eurved at the posterior extremity like those of the Cockchafer; they live 
in cases, which they draw along with them, and which, according to GENÉ, 
are formed of their excrement. Ann. des Sc. natur. XX. 1830, p. 143 

SUrFRIAN gave a revision of the European species not long ago, Linnea 
entomolog. II. 1847. 8. 1194. 


B. Antenna short, serrate or pectinate. 


Sub-genera: Zamprosoma KirBy, Chlamys Krocu, Clythra 
LAICHARTING, FABR. 
Sp. Clythra quadripunctata, Chrysomela quadripunctata L., PANzZER, Deutschl. 
Ins. Heft ro6, Tab. ro, &ec. 


Note Almost all the species of sub-genus Ohlamys are from South 
America; on which comp. Krug, Entomol. Monogr. 1824, pp. 85—150; 
and V. Korver, Monogr. Chlamydum. Cum Tab. zen. color. 2. Viennsee 
1824, folio. A new species from the eastern hemisphere (Cl, indica) was 
described by GuÁRIN (Revue zool. 1840, p. 41). 


Phalanx IL. Galerucina (Galerucide Stern). Antenne ap- 
proximate at the base, inserted between the eyes near the mouth 
(Aliform, scarcely or not at all incrassated towards the apex, often 
longer than half the body). 


Halvica Irzac. (Altica Grorrm.). Posterior feet saltatory, with 
thighs incrassated. 


Sp. Haltica oleracea, Clurysomela oleracea L., PANZER, Deutschl. Ins. Heft 21, 
Tab. 1, RarzeBuRG, Forst-Ins. 1. Tab, xx. fig. 8; 2” long, bluish-green, 
shining, with a transverse furrow on the hindmost part of the thorax, 
As larva and perfect insect this little beetle eats all kinds of leaves of 
trees, garden-plants and pot-herbs, and may cause great damage if it 
multiplies largely. It is known by the name of earth-flea, under which 
however other species are also included. 

Comp. on this genus ILLIGER Maga, VI and SCHOENHERR Synon. I, 2, 


pp. 300—321. 
Sub-genera: Longitarsus, Dibolia, Psylliodes, @dionychus LATR. 
(Cuv. R. And. 1829, v. pp. 154, 155), and some others proposed by 
English authors, on which cons. Wesrwoop Jntroduct. 11. Generic 


Synopsis, pp. 42, 43. 
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Galeruca Grorrmr., FABR. Posterior feet not saltatory. 


Sub-genera: Luperus Grorrr., Galeruca Grorrr., Phyllobrotica 
Crevr., Agelastica Cumvr., Adorium Fapr., &c. 

Sp. Galeruca alni, Chrysomela alni L., PANZER, Deutschl. Ins. Heft ro2, 
Tab. 3, RarzeBuRG, Forst-Ins. 1. Tab. xx. fig. 6; 3” long, violet-blue, 
shining, elytra with scattered points, feet and antenne black ; this species 
lives on Alnus glutinosa, and is very common ;— Galeruca tanaceti, Clvryso- 


mela tanaccti L., Reaser, Ins. 1. Scar. terr. CL, 11. Tab, v. PANZER, LL 
Tab. 2, &c. 


Luperus nasutus Westwoop, GuárIN Magas. de Zool. 1837, Ins. 
DE ri. 


Phalanx III. Cassidina (Cassidarie, Cassidiade LrAcH). 
Antenne approximate at the base, remote from the mouth, inserted 
in the upper part of the head (short, exsert, filiform or eylindrical, 
sub-inerassated towards the extremity). 


Hispa L. Body ovato-oblong, with head exsert. Antenne en= 
tirely exsert. Thorax trapezoidal or sub-quadrate. 


Sub-genus Alurnus BABR. 


Sp. Alurnus grossus FABR., Vorr Coleopt. m1. Tab. 29, fig. 9, DumÉrIL, Cons, 
gén. s. l. Ins. PL 19, fig. 3;—Alwrnus marginatus THUNB., Hispe bordé 
Larr., Cuv. R. And. 1817, Pl. xm. fig. 5 (2nd edit. 1829, Pl, xm. fig. 5) 
&e. Comp. THUNBERG, Nov. Act. Upsal. VII. 1821, pp. 199—202, 
Guérin, Note monographique sur le genre Alurnus, Revue Zoolog. pp. 
339—334- 

Here also belong sub-genera Bothrionota, Anisodera, Callistola, and 
Promecotheca CHEVROL. and DÁJEAN, 


Hispa L. 
(Thorax and elytra frequently aculeate.) 


Sp. Hispa testacea L., DumériL Cons. gén. s. U. Ins. Pl. 19, fig. 35; OLIv. 
Entom. No. 95, Pl. 1. fig. 7; habit. in south of France, Italy, and 
Barbary. 


Comp. SCHOENHERR Synon. I. 3, pp. 1—7- Add sub-genus Chalepus 
THUNB, 


Cassida L., Larr. Body elypeiform, plane beneath. Elytra 
marginate. 
Cassida L. Head concealed beneath the plane thorax. 


Sp. Cassida viridis L., Reaser, Ins. 1. Scarab. terrestr. Cl. 1. Tab. vr, 
PANzER, Deutschl. Ins. Heft 96, Tab. 4; green shield-beetle, 33” long, 
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green, with a black body. The larva lives on thistles, is pale-green, pro- 
vided with lateral spines, and is covered on the back by its own excrement, 
The perfect insect, when touched, draws its feet and antenne under the 
thorax, and remains so immoveable that it might be supposed to be dead. 
Cassida equestris FABR., PANZER, Deutschl Ins. Heft 96, Tab. 5; 4” long; 
differs from the preceding species by the yellow feet, and a yellow margin 
at the abdomen.— Cassida nobilis, L., &c. 


Comp. for the species of this genus SCHOENHERE, Synon. 1. 2, pp. 209— 
230, which however have been since increased by many new discoveries. 
F. W. Horre possesses five hundred of them in his private collection ; and 
knows, at the least, two hundred more. The greatest number (four-fifths) 
of the known species are found in the new world. See F, W. Hope, Obser- 
vations on the Tortoise or Shield-Beetles, Annals of Natural Hist, 111. 1839, 
pp. 92—1oo, Pl, rv, where also some new genera are proposed as divisions 

of this numerous group. 
Imatidium Fagr. Head received in the thorax, emarginate an- 

teriorly. 


Family XLVIIL Eupoda s. Parameca (Crioceridee LEACH). 
Tarsi as in the preceding family. Body oblong. Antenne filiform 
or somewhat thicker towards the extremity, inserted before the 
eyes, scarcely longer than head and thorax together. Thorax 
narrow, cylindrical or quadrate, receiving the head as far as the 
eyes. Posterior feet in most large, with thickened thighs. Lobes 
of maxilla membranous, with outer lobe dilated towards the apex, 
not palpiform. 


Phalanx I. Criocerina. Mandibles broad, with two or three 
teeth at the apex. Ligula entire or scarcely emarginate 


Megascelis Dûs., Larr. Antenne almost of the length of body, 
with joints slender, elongate. Mandibles truncated, thick. 
Sp. American: Lema vittata FABR., CUv. R. Ani, éd. dl., Ins. PL 71, fig. 2; 
Lema cuprea Fapr.; Lema nitidula FaBr.; Megascelis flavipes DáTs 
— Megascelis enea Sturm, Catalog. meiner Insectensamml. 1826, p. 80, Tab. 
rv. fig. 36, &c. 


Crioceris Grorrr., Lema FABr. in part. Antenne scarcely 
longer than head and thorax. Eyes emarginate. 


Crioceris Larr. Posterior femora scarcely incrassated or similar 
to the rest. 
Sp. Crioceris merdigera FABR., Ent. Syst, Lema merdigera FABR. Syst. 


Eleuth., Chrysomela merdigera L., Réaum. ns. um. Pl. 17, figs. 1—13, 
Voer Coleopt, 1. Tab. 29, fig. 1, PANzER, Deutsch. Ins. Heft 45, Tab. 2, 
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Cuv. R. And, éd. dl, Ins. PL. zo, fig. 8; the red lily-beetle — Crioceris aspa- 
ragi, Chrysomela Asparagi L., Reaser, Ins, u. Scar. terr. Cl. mr, Tab. rv. 
Voer, Tab. cit. fig. 1v. PANz. Deutschl. Ins. Heft 71, Tab. 2; 23” long, 
with a black-blue abdomen, black head, brown-red thorax, with two black 
spots, black elytra, each with three yellow spots and a yellow point. The 
larva and perfect insect live on the asparagus. 


Petauristes LArR. Posterior femora incrassated. 


Donacia FaBr. Antenne scarcely larger than head and thorax. 
Eyes entire. 


Auchenia Truns. Posterior femora not incrassated. Thorax 
produced at the sides. Last joints of antennee broader, produced 
inwardly. 


Donacia Farm, Larr. (Donacia and Hwmonia Mra., DÉsrAN). 
Posterior femora inerassated. Antenne filiform, with last joints 
slender, elongate. 


Sp. Donacia sagittarie Lu, PANz. Deutschl. Ins. Heft 29, Tab. 7, Cuv. R. 
Ani, éd ill, Ins. PL. 7o, fig. 5; Don. Nymphaee (and Don. sericea) FABR., 
ZLeptura serigea L. &e. LiINNeus enumerated the species known to him 
under the genus Zeptura. Comp. on the genus Donacia, D. H. Horre, 
Enwmeratio Insectorum elytratorum, circa Erlangam indigenarum, Erlange, 
1795, 8vo. pp. 39—48, with 13 col. figs. They are small beetles, living on 
water-plants, between 3 and 5” long, mostly of a shining green, copper- 
lustrous colour, 


Phalanx IL. Sagrida. Mandibles triangular, with apex acute. 
Ligula emarginate*. 


Sagra FaBR. Eyes reniform, emarginate at the base of an- 
tennee. Posterior femora inerassated, tibiee imeurved. Body narrow, 


gibbous. 


Sp. Sagra femorata FaBR., Tenebrio femoratus Drury, Tenebrio viridis 
SuLzeR Abgekürtze Gesch. d. Ins. Tab. vir. fig. 8, Cuv. R. Ani, éd, ill., 
Ins. PL. 7o, fig. 2, Ou1v. Coleopt. No. go, PI. 1. fig. 1, &c. Comp. on this 
genus F. WeBer, Observ. Entomol. 1801, pp. 6o—64. Add Sagr. Buguettid, 
Lmrsson; S. Boisduvallit Duront, Lesson, Jllustr. de Zool. PL. 30, 
GuáriN, Magasin de Zool. 1832, Ins. PL. 32, &c. 


Sub-genera: Ametalla, Meeynodera, Horre; Megalopus Farm. Head 
nodding ; eyes large, protuberant. Body oblong, somewhat broad. 





1 To this the genus Pecilomorpha of Hope and LACORDAIRE forms an exception. 
Perhaps it were better to distinguish both divisions by the mandibles alone, or indeed 
entirely to drop them. 
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Comp. MANNERHEIM, Observations sur le genre Megalopus, Mém. de 
Acad, tmpér. des Sc. de St Petersbourg, Tom. x. (826) p. 293, &c., Pl. 15. 


Here belong sub-genera, Mastostethus LAoORD., Homalopterus PeRrY, 
Agathomerus LACORD., Temnaspis LACORD., and Pwcilomorpha HOPE. 


Orsodacne LArr. Eyes entire. Femora subequal. Maxillary 
palps with terminal joint elongate, truncated. 
Sp. Orsodacne chlorotica LArR.; Crioceris Cerast and Crioc. fulvicollis 


Fan. ; PANzeR, Deutschl. Ins. Heft 83, Tab. 8; Cuv. R. And, éd. il, 
Ins. PL zo, fig. 3. 


Family XLIX. Macrocerata s. Longicornia. Tarsi as in the 
preceding family. Mandibles broad, triangular, with apex simple, 
acute. Ligula mostly membranous, cordate, emarginate. Antenne 
filiform or setaceous, mostly long, almost of the length of the body 
or longer than the body. Form of the body elongate, depressed. 
Eyes in many emarginate, a sinus receiving the base of antenne. 


The goat-beetles, or long-horns. These insects usually live a long 
time in the state of larva and then reside in different parts of plants, 
especially in the inside in the wood, whence some species may become 
very injurious to the growth of trees. The larve have very short 
feet, or are quite destitute of them, and are vermiform, with rings 
strongly marked as though by constriction. The goat-beetles have 
some affinity with the group of the Lucanidea amongst the lamelli- 
cornia; this is however exaggerated, when some writers wish on that 
account to place this family in the neighbourhood of Lucanus L. 


Comp. AupiNEr SERVILLE, Nouvelle Classification de la famille des 
Longicornes, Ann. de la Soc, entomol. de France, 1. 1832, pp. 18—20, II, 


1833, PP. 528—573, IV. 1835, PP. 5100, 197—223. 


Phalanx 1. Leptureta (Lepturide Leacn, Wesrwoop). Eyes 
mostly entire, in some sub-emarginate. Antennee moderate, inserted 
before the eyes. Head nodding, broader posteriorly than the an- 
terior margin of thorax. Thorax eonieco-truncated, broader pos- 
teriorly. Elytra mostly attenuated towards the apex. Body often 
arcuate, with feet long. 

Leptura L. (in part), Dís., LArR. Antenne remote at the base. 
Thorax mostly not produced into lateral tubercles, with margins 
smooth. 
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Sp. Zeptura rubro-testacea Iuria. (Leptura testacea L. male, and Zept. 
rubra L. fem.) PANzeR Deutschl. Ins. Heft 69, Tab. rr, 12; RATZEBURG 
Forst-Ins. 1. Taf. xvm. figs. 9, ro. Body, head, antenne, and thighs 
black, tibise and tarsi ruddy, shield-covers of male yellow-brown, of 
female red-brown, as also the thorax, length of male 7”, female 8”, 
Leptura armata PreEYsL., SCHOENH., Strangalia armata SERVILLE (Lep- 
twra calcarata FABR. male, Lept. subspinosa FABR. fem.), Voer, Coleopt. 
mn. Tab. xxvr. fig. 5; Leptura tomentosa FABR., Orrv. Ooleopt. Nos 
PL. 2, fig. 13, C. Dumériu Cons. gén. s. l. Ins. PL. 18, fig. 2, &c. 


(Sub-genus Heteropalpus Buguer. Maxillary palps with a pilose 
appendage at the base of last joint. GUuÉriN Magasin de Zool.) 


Rhagium FaBr. (with addit. of some species of Leptura ejusd.), 
Stenocorus GEOFFR., Orrv. Antenne approximate at the base, 
inserted on two tubercles between the anterior margin of eyes. 
Thorax on both sides tuberculated or spinose. 

Sp. Rhagium inquisitor FABRr., Ceramb. inquisitor L., PANzER Deutschl. 


Ins. Heft 82, fig. 6;—Rhag. mordax Far, Vort Coleopt. m1. Tab. 25, 
fig. 1, Dumárin Cons. gén. 8. l. Ins. PL 18, fig. 1, &c. 


Vesperus Dús. Elytra of females short, soft, wings none. Thorax 
not tuberculate. Insertion of antenne as in Zhagium. 


Sp. Vesperus Solieri DÉJRAN, GERMAR Faun. Ins. Europ. XVII Tab. 20 ; 
Cuv. R. Ani, éd. ill., Ins. Pl. 69, fig. 2. 


Desmocerus Ds. 
Sp. Stenocorus cyaneus FABR., Cuv. R. Ant, éd. dl, Ins. Tab. cit. fig. r, 
GUÉRIN Zconogr., Ins. Pl. 46, fig. 1. Hab. in North America, 


Note.—Several genera and sub-genera of more modern authors, as in this 
whole family, must be here omitted for the sake of brevity. 


Phalanx II. Cerambicina (Cerambycidee Lracr). Eyes reniform, 
surrounding the base of antennee with an internal sinus. Antenne 
long, sometimes longer than body. Head received in thorax as far 
as the posterior margin of eyes; thorax not narrower anteriorly, nor 
separated from head by constriction. Labrum exsert, of the breadth 
of the anterior margin of head. Maxillee with two distinct lobes. 


Lamia FaBr., Larr. (with the addition of genus Saperda 
FaBr. and Stenocerus ejusd. in part). Head vertical, inflected. 
Palps filiform, with last joint oval or subeylindrieal, attenuated to- 
wards the apex. 
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a) With thorae unarmed (not spinose or tuberculate). 
Saperda Far. (with the addition of species of Stenocorus ejusd.). 


Sp. Saperda carcharias FABR., Cerambye carcharias L., PANzER Deutscht- 
Ins. Heft 69, Tab. 1, Cuvrer R. And, éd. ill., Ins. Pl. 68, fig. 9, RATZE- 
BuRG Forst-Ins. 1. Tab. xv1 fig. 4; 1” to 1” 2” long, antenne somewhat 
shorter than body, ash-coloured or yellowish-grey, with many shining, 
black, raised spots on the thorax and the elytra. The larva lives in 
different species of poplars ;—Saperda populnca FABR., Cerambyz popul- 
neus L., PANzer Deutschl. Ins. Heft 69, Tab. 7, RATZEBURG Ll Mios 
small 5” to 6” long, antenne of the length of body, brownish with 
black spots and four yellow spots on each shield-cover ; three longitudinal 
pale-yellow stripes on the thorax ; antenne ringed with white and black ; 
Saperda oculata, Cerambye oculatus L., lives on Populus tremula, PANZER 
Deutschl. Ins. Heft r, Tab. 18, &c. 


Note Sub-genera Adesmus, Apomeeyna, Colobathea, &c. proposed by 
DújsrAN and others are here omitted. Sub-genus Agapanthia SERV. is 
distinguished by antenne with twelve joints. Sp. Saperda Cardui FABR. &c. 


b) With thoraa spinose or tuberculate on both sides. 


Lamia FABR. 


Sp. Lamia edilis Far, Cerambye edilis L., Acanthocinus edilis MEGERLE, 
Vorr Coleopt. 11. Tab. rv. figs. 1—3, RATZEBURG Forst-Ins. 1. Tab. XVL 
fig. 2 ; antenne in male four times longer than body, &e. 


Acrocinus Irie, Macropus THUNB. 


Sp. Cerambye longimanus L., R@SEL Ins. 1. Scar. terr. Prafat. Cl. m. 
Tab. 1. fig. a, Voer Coleopt. 1. Tab. XI. XI fig. 51; the carpet-beetle, 
PArlequin de Cayenne (lives in South America); 23” long ; the antenne 
are 5’ and the fore-feet more than 4” long ; the four other feet are much 
shorter ; the thorax has on each side a moveable spine ; the shield-covers 
are truncated at the extremity, and armed with two sharp, horny points. 


Note In some species of this phalanx the eyes are divided into 
two separate parts by the insertion of the antenne, the one situated 
above the other below the base of the antenne. It is thus in 
Saperda preusta Fasr., Leptwra praeusta L. (genus Tetrops KrrBy, 
Ancetia Dís.) and in some exotic species of Lamia, e. g. Lamia tor- 
nator Far, which compose the genus : 


Tetraopes Daum. and ScmorNu. (See Synon. Insect. 1. 3, pp. 401, 
402.) 


Obrium Mere, Des. 


Tmesisternus LATR. 
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Neeydalis L. Head exsert or nutant, not inflected vertically. 

_Palps filiform, truncated at the apex. Hlytra less than wings; 

wings expanded in almost their whole length, replicate at the apex 
alone. Abdomen elongate, narrow. 


Stenopterus Ixia. (Species of Necydalis Farr.). Elytra subu- 
late, of length of abdomen. 


Molorchus Fagr. Elytra oval, short, not produced beyond the 
base of abdomen. 


Sp. Neeydalis major L., Molorchus abbreviatus FABR., GRONOv. Zoophylac. 
Tab. xv. fig. 5, DuMórIL Cons. gén. s. U. Ins. Pl. 18, fig. 3, PANZER 
Deutschl. Ins. Heft 41, Tab. 20, &c. Comp. HERRICH-SCHEFFER Deutschl. 
Ins. Heft 120. 


Note. — Stenopterus molorchoïdes, a species from Chili, described by 
GuáriN, Magas. de Zool. 1838, Ins. Pl. 233, fig. 2, appears to form the 
transition between the two genera. 


Cerambye L. (exclusive of many species). Head exsert, nutant. 
Palps truncated at the apex, with last joint ob-triangular. Elytra 
covering wings and abdomen. 


Callidium Farm, Orrv. (Clytus, Callidium Fapr. and Cartallum 
MreeerLe, Dís.) 
Sp. Cerambyx bajulus L., PANzER Deutschl. Ins. Heft 7o, Tab. 1; ro!” long; 


the round, flat thorax felty, with two tubercles, broader than head ; the body 
black-brown. 


Cerambyx FaBR. (in part). 

(Here belong many sub-genera of more modern authors, Groma 
DúseEAN, Stenocorus Darm, Dís., Hammaticherus MrcerLe, Calli- 
chroma LarR. (Aromia Serv. in part), Phoanicocerus Larr., Ctenodes 
Orrv., Kruse, Zophonocerus barr., Prachyderes Darm.', Dorcocerus 
Dús., Megaderus Dís., Lissonotus Darm, &o.) 


Sp. Cerambyex moschatus L., Vort Ooleopt. 11. Tab. vr. fig. 14, RATZEBURG 
Forst-Ins, 1. Tab. xvr. fig. 1, &c. 


Phalanx UL. Prionina (Prionide LrACH). Eyes emarginate. 
Antenne of different length, inserted before the eyes. Labrum 
small, oeeupying the middle part of the anterior margin of head. 





. 1 Comp. on this genus Duronr, Monographie des Tracydérides, GUÉRrIN, Magas. 
de Zool. 1836, Ins. Pl. 141-146, and 1838, Ins. Pl, 186-200. 


* 
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between the mandibles. Maxille with only one lobe or with two, 
internal very small ; mandibles strong, especially in males. Thorax 
not separated from head by constriction anteriorly. 


A. Antenne longer than head and thoraa together. 


Prionus Grorrr. Fanr. Body depressed. Thorax with sides 
acute, often dentate or spinose. Antenne in some pectinate or 
serrate, in others simple, attenuated towards the extremity. Man- 
dibles of males sometimes exsert, long. 


Sp. Prionus coriarius FABR., Oerambya coriarius L., Rasen Ins. 11, Scarab. 
terr. Cl. 11. Tab. 1. figs. 1, 2, Tab. 1, PANZER Deutschl. Ins. Hett 3, Tab. 
9; in Germany and other parts of Europe. 


To this genus belong some gigantic exotic species, €.g. Prionus cervicornis, 
Cerambyr cervicornis L., Rasen Ins. 11, Scar. terr. CL 1, Tab. 1, fg. By 
Voer. Ooleopt. 11, Tab. mr, figs. 4, 5; Cuv. A. And. éd. ill., Ins. Pl. 64, _ 
fig. 3, from South America. Prionus Hayesii Downes, Hope Transac. of 
the Zool. Soc. 1, PL. 16, from the west coast of Africa near the Equator. 


Some species, with short narrowed elytra, which occur in South America, 
form the genus Anacolus of LATREILLE ; other species, also from South 
America, have besides no wings (Prionapterus GUÉRIN). 


B. Antenne short (of the length of thorax). Head of the same breadth as 
thorax. Thorax unarmed. 


Spondylis Fapr. Ligula membranous, cordate. Thorax glo- 
bose. Body convex. 


Sp. Spondylis buprestoïdes Farm, Attelabus buprestoïdes L., DumÉriL Cons. 
gén. s. L. Ins. Pl. 17, fig. 6; RarzeBume Forst-Ins. 1. Tab. xvm. fig. 12. 


Parandra Larr. Ligula horny, lunate, transverse. Third joint 
of tarsus scarcely bifid, last longer than the rest taken together. 


Sp. Sparanda brevis LATR., Gen. Orustac. et Ins. Tab. 9, fig. 7 ;—Parandra 
glabra GruveNm., Attelabus glaber De Geer Ins. 1v. Tab. 19, figs. 14—16, 
Scarites testaceus FABR. The fourth joint of the tarsus is here more appar 
rent than in the other Pseudotetramera, so that some count this genus 
amongst the Pentamera. 


The habitus of these insects resembles that of LUCANUS. LATREILLE 
first placed this genus in the neighbourhood of Cucujus (Hist. nat. des 
Crust. et des Ins. Tom. x1. p. 252) and from later writers also it received 
the same place; the affinity however with Spondylis seems to assign to 
Parandra a place amongst the Prionidee. 


Family L. Scolytaria (Scolytidee Westw., Aylophagi LATR. 
in part). Third joint of tarsus in some bilobed, in others. entire, 
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Antenne shorter than thorax, with first joint elongate, terminal 
joints forming a club. Head often protracted anteriorly for a while. 
Palps small, conical. 


A small family of small insects, called by the Germans Borken- 
käfer, bark-beetles, although many do not live in the outer bark 
(Borke), but in the bast or liber and some in the wood. Some of 
the species cause great injury to needle-leafed trees (fir, larch, &c.) 
The larvee have no feet, any more than those of the following family, 
with which the Scolytini, as already remarked by Wesrwoop, might 
almost be united. Also the nervous system confirms the affinity. 
In the ablomen there is no chain of ganglia, but they are all united 
to form a single ganglion oblongo-conical, which is situated close to 
the second thoracic ganglia (formed from the union of those of the 
meso- and metathorax). See the figure of the nervous system of 
Scolytus pygmaeus in the memoir of BrANCHARD Aan. des Sc. nat. 
Jième Série, Tom. v. 1846, Zool. Pl. 13, fig. 8. Some affinity with 
the Scarabetidea cannot be mistaken. 

Compare ERrroHsoN Systematische Auseinandersetzung der Familie der 


Borkenkäfer (Bostrichidze), WIeGMANNS Archiv f. Naturgesch. 1836, 
8. 45—65. 


Platypus HerBsrt, Larr. Head exsert, broad, transverse. Tho- 
rax elongato-cylindrical. Body cylindrico-linear. Antenne sexar- 
ticulate, short, with last joint expanded into a club plane, ovate, 
large. Tarsi with all the joints entire, first long, slender. 


Sp. Platypus cylindricus, Bostrichus cylindrus FABR., PANZER Deutschl. Ins. 
Heft 15, Tab. 2, RATZEBURG Forst-Ins. Tab. X. fig. 131. 


Tomicus LATR., Bostrichus FABR. (in part). Head retracted, 
with thorax produced anteriorly above it. Antenne inserted in the 
sides of head between the base of the mandibles and the eyes. 
Tarsi with all the joints entire. 

Sp. Tomicus typographus, Dermestes typographus L., PANzeR Deutschl. Ins. 
Heft 15, Tab. 3, RarzeBura Porst-Ins. 1. Tab. 12, fig. 1 ; forms in fir- 


trees beneath the bark labyrinths and passages resembling letters or 
characters ; hence the name of Typographer. 





l Here also seems to be the place of Tesserocerus SAUNDERS, where the first 
antennal joint (in the male) has interiorly a curved process, and the tarsi five joints. 
A Brasilian insect occasioned the formation of this genus, viz. Tesserocerus insignis, 
Damicerus agilis SerNoua, GoÉrIN Magas. de Zool. 1839, Ins. PL. 3. 
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Here belong sub-genera Nyloterus ERICHSON (Prypodendron 
Sreen.), Hopotenemus Westw., BRICHS., de. 


Scolytus Grorrr. (Hylesinus FABR.). Head partly received in 
thorax, produced into a rostrum short, thick. Tarsi with third 
joint cordate or bilobed. 

Sp. Scolytus Ulmi DuMÉR., Hylesinus Scolytus FABR.,‚ GEOFFROY Hist, d'Ins. 
1. PL v. fig. 5; DumárIL Cons. gén. 8. Ll. Ins. PL. 17, fig. 3 ; RATZEBURG 
Forst-Ins. Tab. x. fig. 4 ; this species often destroys quantities of elms. 
Sub-genera: Phleotribus Larr, Heeoptogaster Herst, Campto- 
cerus Dís., Larr., Hylesinus Fapr. (in part), Larr, and Hylurgus 
Larr., and some others proposed by ErrcHson, |. k 


Family LI. Rhynchophora (Ourculionddes ScroeNm.). Head an- 
teriorly rostrate, with mouth at the extremity of rostrum. Antenne 
inserted in rostrum, very frequently clavate at the extremity. Third 
joint of tarsi almost always bilobed. Mandibles very frequently 
small, strong. 


Beaked-beetles. These are all herbivorous and gnawing insects. 
Their larve have no feet or only tubercles in place of them. 
A numerous family, of which above 7,000 species are known, 
which in the last work of ScHOENHERR form more than 630 genera ', 


Compare on this family, amongst others : 


[CLAIRVILLE) Entomologie Helvetique, Vol. 1. Zuric, 1798, 8vo. av. fig. col. 
C.P. TroNperG de Ooleopteris rostratis commentatio, Nov. Act. Soc. Upsal. 
Vol. 7, 1815, pp. 104—125 in C. J. SCHOENHERR Curculionidum Dispo- 
sitio methodiea, Lipsie, 1826; and Syn. insector., see above, p. 465.— 
LarreivvE Rhyncophores, in Dict. class. d’Hist. nat. Tom. XIV. 1828, 
pp. 584—603.— The celebrated German entomologist GERMAR, by different 
communications in the Magazin of ILLIGER, and in that edited by himself 
and ZiNokeN Magazin der BEntomologie (tv. Bd, 1821, pp. 291—345» 
Genera quedam, Circulionitum proposita) and by descriptions of new species 
and genera in his Coleopteror. species nov. Halse, 1824, 8vo. pp. 174—461r, 
has conferred great services with respect to this family. 


A. Palps very short, conical. Labrwm inconspicuous. 


Phalanx I. Cureulionita (genus Curculio L. in part). Antenne 
either arcuate or geniculate, with basilar joint or scapus much 
elongated. 





1 Thus, about zoo more than LINNzUs, in the 12th edition of his Systema nature, 
adopted for the whole animal kingdom. 
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f Rostrum elongate. Antenne geniculate, inserted in the mid- 
dle or in the base of rostrum. 


a) Antenne with only ten joints or fewer. Club biarticulate or 
sub-solid, spongy at the extremity. 


Dryophthorus ScuürreL, Senn. Tarsì with five joints. Antenne 
sexarticulate, short. Body elongate. 
Sp. Dr. Lymeaylon, Lieus Lymexylon FABR., PANzER Deutschl, Ins. Heft 


18, Tab. rr, GUÉRIN Zeonogr., Ins. Pl. 39 bis, fig. 8; under oak-bark in 
Sweden and Germany. 


Cossonus CLAIRV. Antenne short, with eight joints before the 
club; elub indistinetly articulate or sub-solid. Rostrum deflected. 
Body elongate, winged. 


Sp. Cossonus ferrugineus CrLAIRv. (and linearis ejusd.) Entom. hel. 1. 
Tab. L. p. 6o, PANZER Deutschl. Ins. Heft 18, Tab. 7. 


Sub-genera : Microxylobius Crevr.,‚ Rhyncholus CREUTZER, Amor- 
phocerus ScHOENH. and others of this author ; Gen. et Spec. Curcu- 
lion. rv. pp. 989—1087. 


Calandra FABR.,Ourv., Rhynchophorus HeRBST, SCHOENH. An- 
tennee with seven joints before the club, inserted towards the base 
of rostrum. Elytra not covering the deflected apex of abdomen. 
Body winged. 


Sub-genera : Cercidocerus, Trigonotarsus GUERIN, Macrochirus 
De HAAN and several of SCHOENHERR; comp. Ll. L. pp. 816—988, 
vir 2, pp. 216—264. 


Sp. Calandra palmarwm FABR., Cwreulio palmarum L., Voer Coleopt. mr. 
Tab. 37, fig. 25, Cuvier R. Ani. édit. dll., Ins. PI. 6o, fig. 7 ; South America ; 
— Calandra ferruginea FABR., SULZER Gesch. d. Ins. Tab.4, fig. 5, Cureulio 
hemipterus, Java, &c. ; large exotic species. In Europe, small species alone 
are met with of this group ; everywhere dispersed, eg. is Calandra granaria, 
Curculio granarius L., LEEUWENHOECK 57e Missive of 6 Aug. 1687 (Ver- 
volg der Brieven, &e. bl. 73—g5, with a figure opposite to p. 84); PANZER 
Deutschl. Ins. Heft 17, Tab. tr; the common weevil. This little beaked- 
beetle may cause great damage in granaries if the corn be not stirred or 
turned, just like the wolf, Tinea granella, p. 394 


Rhina LArTR., Orrv. Antenne with seven joints or sometimes 
six before the club, inserted towards the middle of rostrum. Elytra 
covering the extremity of abdomen. Body winged. Feet, especially 
anterior, very elongate. 


Á 
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Sp. Rhäna barbirostris, Lixus barbirostris FABR., Syst. Eleut., Voer Coleopt. 
TP). 35, figs. 2, 3. 

Harpacterus, Sipalus, Spheerognathus, Stromboswrus, SCHOENHERE, 
LL rv. pp. 802—816. 

Note Here also LATREILLE refers genera Anchonus SCHOENH. 
and Orthochetes GERMAR (Styphlus ScHoeNm.), which are counted 
amongst the Zrirhinides by ScHOENHERR, |. |. Tom. 1m. pp. 507— 
512. 

b) Antenne with nine or ten joïnts, club with three or four 


joints. 


Cionus CLAIRV. 
Sp. Cionus scropkularie, Curculio Scrophularie L., Vort Coleopt. 11. Tab. 38, 
figs. 30, 32. 
Mecinus Germar, Nanophyes, Gymnetron Scmoexn. 1. 1. Tom. rv. 
pp. 743—789. 


e) Antenne with eleven or twelwe joints, club with four joints. 
Cryptorhynchus IL1ao. Anterior feet distant at the base. Breast 
channelled for receiving rostrum between the anterior feet. 


Here belong many genera of SCHOENHERR which must be omitted 
for brevity’s sake. See his Tom. rv. pp. 1—721. 
Sp. Oryptorhynchus Lapathi, Curculio Lapathi L., Voer Coleopt. 11. Tab. 39, 
fig. 40, PANZER Deufschl. Ins. Heft 42, Tab. 15, &c. 


Baridius Somoenm. (with addition of other genera). Anterior 
feet distant, with breast indistinctly sulcate or plane. 


Genera : Baris Germ, Dís., Leptoschoinus KLuG and many others 
proposed by SCHOENHERR ; see his Tom. mm. pp. 638—821, vim. 
pp. 101—295. 


Alcides DALM. 
Amerkinus SAHLB., SCHOENH. 
Cholus GERMAR, SCHOENH. 


On this and some other genera, to be inserted here, comp. 
ScHOENHERR Ti. pp. 557—636 and vam. pp. 1—101. 


Orchestes Iig. Anterior feet approximate at the base; pos- 
terior feet saltatory, with femora thick. 
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Small leaping beaked-beetles, of which the larve feed on the paren- 
chyme of leaves. Sp. Orchestes Alni, Curculio Alni L., Voer Ooleopt. 1. 
Tab. 40, fig. 51, DuMmÉRIL Cons. gén. s. l. Ins. Pl. 16, fig. 8 ;—Orchestes 
populi, Rhyncheenus populi F., PANzer Deutschl. Ins. Heft 18, Tab. 17 ; 
Orchestes fagi, Rhynchenus fagi GYLLENE., RArzeBuRG Forst-Ins. 1. 
Tab. rv. fig. 14, &c. 


Tachyerges SCHOENH. 


Rhynchonus FABR. (in part), Erirhinides SCHOENH. Anterior 
feet approximate at the base; posterior not saltatory, 


Balaninus GERMAR. Rostrum slender, arcuate, very long (longer 
than half the body, sometimes than the whole body). 


Sp. Rhyncheenus nucum, Curculio nucum L., ResrL Ins. 1. Suppl. Scar. 
terr, Cl, rv. Tab. 67, figs. 1—6, PANzER Deutschl, Ins. Heft 42, Tab. 21. 


Anthonomus GERMAR. Rostrum of the length of head and 
thorax, little arcuate. Feet somewhat long; anterior longer, with 
thighs thick, dentate. Body sub-oval, pubescent. 


Sp. Rhyncheenus pomorwm FABR., Curculio pomorum L., Vorr Coleopt. 11. 
Tab. 35, fig. 8; RATZEBURG Forst-Ins. 1. Tab. v. fig. 8; V. BrErokK Ver- 
handeling ten bewijze, dat niet de zwarte vliegen, maar de olifants-of snuit- 
torretjes de bedervers zijn van de blemen der vruchtboomen. Haarlem, 1827, 
8vo. (figure on the title-page.) This little beetle bores in the blossom-buds 
of the apple a hole with its beak, and lays an egg in it ; the larva consumes 
the anthers and the pistil; the blossoms become brown, and close round 
the little animal; after four or five weeks the perfect insect makes its 
appearance from a round aperture in the spoiled blossoms. 


Add many genera or sub-genera which must be here omitted ; 
comp. SCHOENHERR Tom. mm. pp. 154—489, vir. 2, pp. 27—369. 


Lixus FaBr. Rostrum thickish, little arcuate. Antenne short, 
with club oblong, fusiform, four-jointed. Thorax conical, of the 
breadth of elytra at the base. Body elongate, pubescent, covered 
with dust (farinose). HElytra sometimes dehiscent at the apex, 
acuminate. 


Sp. Lieus turbatus GYLLENH., Curculio paraplecticus PANZER Deutschl. Ins, 
Heft 6, Tab. 15, Dumériu Cons. gén.s. l. Ins. Pl. 16, fig. ro, Evers- 
MANN Bullet. de la Soc. Imp. de Moscou XVI. 1843, pp. 530—534, Pl. vu. 
f. 25 (metamorphosis). This species is often confounded with Zizus para- 
plecticus L., Curculio phellandrii De GEER Ins. v. PL. 7, figs. 3—g. The 
larve of this beetle live in the hollow stalk of Phellandrium aquaticum and 
other umbel-flowering plants. 


Comp. on this and other allied genera SCHOENHERR 11. pp. 1—154, 
VIL I, pp. 418—479, 2, pp. 1—26. 
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ff _Rostrum short, thick. Antenne inserted near the apex of 
rostrum. 


a) Antenne with eleven or twelve joints, mostly longer than thorax, 
gemiculate. 


Curculio L. (exclusive of many species), FABR., LATR. 


Cleonus ScnoeNm. Rostrum nutant or deflected, longish. Club 
of antennee elongate, gradually incrassated. Thorax posteriorly 
almost of breadth of elytra. 


“Sp. Curculio glaucus (FABR.!) GYLLENH., PANZER in Natunforscher XXIV. 
PL r, fig. 30, Vort Ooleopt. 11. Tab. 40, fig. 52, &c. 
Note —On this and many allied sub-genera compare SCHOENHERR Li 
Tom. 1. pp. 171-326, VL. 2, PP. 1295) and on European species of 
genus Cleonus HERRICH-SCHAEFFER Deutschl. Ins. Heft 173. 


Molytes SCHOENH. 
Here belong sub-genera Coniatus, Lepyrus, Plinthus, Tanysphyrus 
GERMAR, Hylobius SCHOENH., and others, on which compare SCHOENHERR 
IL pp. 339—408, and vr. 2, pp. 295—389. 


Otiorhynchus GerMAr. Antenne long. Wings mostly none. 


Here is to be referred sub-genus Hyphanthus GERMAR, SCHOENHERR, and 
several other sub-genera of SCHOENHERR, on which compare IL. pp. 551— 
645, VIT. pp. 257—417. Sp. Curculio ovatus L., Curculio pabulinus 
PANzeR Deutschl. Ins. Heft 57, Tab. 19. Compare also, J. WALTON 
Notes on the genus Otiorhyynchus, Ann. of Nat. Hist. XIX. 1847, PP. 445, &C- 


Cyclomus SCHOENH. 


Here refer sub-genera Aimngyeterus DALM., Episomus SCHOENH., and some 
others proposed by SCHOENHERR, on which compare II, pp. 469—551I, Vil. 
I, Pp: 51—256. 
Phyllobius ScHorNn. 


Of this place are sub-genera Amblyrhinus SCHOENH., Macrops KiRBY, and 
others, on which see SCHOENHERR II. pp. 424— 469, and vir. I, pp. 1—50. 
Sp. Curculio pyri L., &e., PANZER Deutschl. Ins. Heft 107, Tab. 4, &c. 


Byrsops SCHOENH. 
Here is to be referred sub-genus Zithodus GERMAR, and some others, 
on which compare SCHOENHERR IL. pp. 408—424, VL. 2, PP: 389—464. 


Brachyderes SCHOENH. 


Here are to be referred almost a hundred sub-genera, nearly all pro- 
posed by SCHOENHERR ; see 1. pp. 515—655, and m. pp. 1—170, V. p. 853) 
at the end and vr. 
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Polydrosus GERM., SCHOENH. 


Sp. Curculio sericeus GYLLENH. &c. 


Chlorophanus DALM. 


Sp. Cwrculio viridis L., Suuzer Kennzeichen d. Ins. Tab. mm. fig. 24; 
ScuerrEr, Elem. Entomol. 1766, Tab. ro8, (Rhinomacer), PANZER Deutschl. 
Ins. Heft 107, Tab. 3; green, with longitudinal furrows on the shield- 
covers ; beneath, and also along the margins of the shield-covers, yellow ; 
length, 53”; very common with us. 


Brachyderes SCHOENH. 


Sp. Curculio incanus Lu, PANzER Deutschl. Ins. Heft 19, Tab. 8, RATZEB, 
Forst-Ins. 1. Tab. rv. fig. 4, &c. wingless, greyish brown. 


Cneorkinus SCHOENH. 


Sp. Cureulio geminatus FABR., 3’ long, with very short beak, very round 
abdomen, wingless, grey brown, with white felt-hairs ; very common on 
our sandbanks. 


Pachyrhynchus GERMAR. 


Here are to be referred several sub-genera, most of them apterous, pro- 
posed principally by SCHOENHERR. See his Tom, 1. pp. 499—515; V. 
pp. 800—853. 


Entimus GERMAR. 


Concerning several sub-genera to be referred here, see SCHOENHERR I. 
PP. 444-499, V. PP. 713—799 ; apterous, most from Southern Africa (sub- 
genus Hipporhinus SCHOENH., with several species); winged, some from 
South America, especially Brazil. Sp. Cwrculio imperialis DRURY, FABR., 
LINDENBERG Naturforscher X. p. 86, Tab. mr. fig. 1, OLIvreR Coleopt. 
No. 83, PL. r, fig. 1, Cuvier R. And. éd. dll, Ins. Pl. 57, fig. 6! 


b) Antenna with only nine distinct joints, short, thick, arcuate. 


Brachycerus FaBr. Body apterous, with elytra connate, gib- 
bous. Feet strong, with tarsi not spongy below. 


Sub-genera : Brachycerus SCHOENH., Protomantis SCHOENH., 
Microcerus GYLLENH., SCHOENH. Comp. SCHOENH. IL. pp. 385— 444, 
v. pp. 605—730. 


Sp. Brachycerus apterus F., Curculio apterus L., Voer Coleopt. 11. Pl. 33, 
fig. A— Brachycerus obesus FABR., SULZER Gesch, d, Ins. Tab, rv. fig. 1o, 





1 This insect is eommonly called Diamond-beetle, and in gorgeous colour exceeds, 
perhaps, all other natural objects. 
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Cuvier R. And. éd. üll., Ins. Pl. 57, fig. 4; both from the Cape of Good 
Hope, like most species of this numerous genus; a few occur also in the 
south of Europe, as Brachyc. undatus, Brachycère de Barbarie DUMÉRIL 
Cons. gén. s. l. Ins. PL. 16, fig. 4. 


Phalanx II. Attelabita (Attelabidea WesTw., genus Attelabus L. 
in part). Antenne straight. 

Attelabus L., Fanr. (in part), Rhinomacer GROFFR., CLAIRV. 
(not Far). Antenne eleven- or twelve-jointed, with three or 
four last thicker, forming a club. Body oval, narrowed anteriorly. 
Third joint of tarsus bilobed. 

Sub-genera : Apion Herst, Rhynchites Herst, Attelabus LATR., 

Apoderus Orrv., and others, on which comp. SCHOENHERR 1. 

pp. 187-240, v. pp. 247—309. 


On genus Apion compare KirBy’s Monograph in Linn. Transact. Tom. 
Xx, and XI. 


Sp. Attelabus coryli (and Attel. avellance) L., SULZER Kennz. der Ins. Tab. 
vr. f. 25, PANZER Deutschl. Ins. Heft roo, Tab. 8, RaArzeB. Forst-Ins. 1. 
Tab. rv. fig. 5; this little beetle rolls up the leaves of hazels and other trees 
to form a well-closed case, in which the larva lives. (See fig. in RATZE- 
BURG, bl. 97.) 
Attelabus frumentarius FABR., Curculio frwmentarius L., CLAIRV. Ent. 
helv. 1. Tab. 13, f. 1, 2, PANZER Deutschl. Ins. Heft zo, Tab. 14, &c. 
Ramplvus Crarrv. Posterior feet. with incrassated femora, sal- 
tatory. 


Sp. Ramphus flavicornis CLAIRV., Entom. he. 1. Tab. 12 (LATREILLE 
places this genus in the preceding division next Orchestes). 
Rhinotia KrrBy. 
_Auletes SCHOENH. 


On these and some other genera, omitted here for the sake of brevity, 
comp. SCHOENHERR I. p. 243, and foll. v. p. 345, and fol, 


Camarotus GERM. 
See SCHOENHERR I. pp. 185—187. 
Cylas Larr. Antenne with ten joints, last very long, thicker, 
rest very short, transverse. Thorax constricted in the middle. 
Compare SCHOENHERR I. pp. 369—373- 


Ulocerus SCHOENH. 


Brentus FaBr., Larr. (Brenthus Ixia). Antenne filiform, not 
clavate, eleven-jointed. Last joint of tarsì bilobed. Rostrum 
exsert, often very long. Body linear, elongate. 
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Sp. Brentus anchorago, Cureulio anchorago L., Voer Coleopt. rr. Pl. 34, 
figs. 1. 1, Dumériv Cons. gén. s. U. Ins. Pl. 16, fig. 11, South America ; 
— Brentus (Eutrachelus) Temmincki LArR., from Java; fig. in Dictionn. 
univ. d'Hist. nat., Col. PL. g, fig. 1. 


Note. —See other sub-genera described in SCHOENH. I. pp. 313-—369, V. 
pp- 465—580. 


B. Palps filiform or thicker towards the apex. Labrum distinct. 


Phalanx III. Bruchidea (Bruchide LrACH). 


Anthribus FABR. (and Rhinomacer ejusd. in part). Antenne 
clavate. Eyes in most entire. Third joint of tarsi small, often sub- 
included in second. 


Sub-genera: Platyrhinus Crarrv., Tropideres ScHorNm., Brachy- 
tarsus SCHOENH. and several others ; comp. SCHOENHERR L. pp. 115 
—_ 185, v. pp. 147—277. 

Sp. Antkribus scabrosus F., PANZER Deutschl. Ins. Heft 15, Tab. 15, &c. 


Mecocerus ScHorNu. Antenne in females passing gradually into 
a club oblong, acuminate at the extremity, of the length of head 
and thorax, in males longer than twice the body, attenuated at the 
apex. Thorax in males armed beneath with a pair of spines. 

Sp. Mecoeerus gazella ScnorNH., Acanthothorax longicornis GEDE, in GUÉRIN 


JMagas. de Zool. 1832. Ins. Pl. r5, habitat Java. Male resembles Lamia 
wdilis, in the length of antenne. 


Bruchus L. Antenne filiform, gradually thicker, with short 
joints, often serrate, sometimes sub-pectinate. Hyes emarginate. 
Third joint of tarsi distinct, bilobed. Elytra not covering the extre- 
mity of abdomen. 

Sub-genera : Urodon ScHOENH., Spermophagus STEVEN, Carpo- 
phagus Mac Lray. Comp. SCHOENH. 1. pp. 31—114, v. pp. 1—147. 


Bruchus pisì L., SCHOENH. ; Bruchus rufimanus SCHOENH., PANZER 
Deutschl. Ins. Heft 66, Tab. 14, &c. 


Compare HERRICH-SCHAFFER Auscinandersetzung der Gattung Bruchus, 
Deutschl, Ins. Heft 172. 


C. Heteromera. Tarsi of four anterior feet five-jointed, of 
posterior feet with four joints. 


t Atrachelia. 


Head sub-oval, posteriorly retractile into the thorax, towards 
the base not abruptly narrowed, or without neck. 


EN 
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Family LI. Stenelytra. Body with very few exceptions 
winged. Maxille with internal process mostly unarmed. Mandibles 
terminated by apex simple in some, in others bifid, Antenne fili- 
form, in many longer than thorax and head together, in few only 
sub-perfoliate. Penultimate joint of tarsi often bilobed. 


Nurrow-shielded. This denomination is not appropriate for all 
the species, and this family of LATREILLE, in fact, is neither very 
natural nor sharply defined ; we retain it only because unwilling to 
multiply too largely the number of families in our concise revision. 
The larvee have six feet, but differ in other respects in the different 
genera of this division. They live under the bark of trees or in 
decaying wood. 


Phalanx 1. Rhynchostomata LATR., Salpingidee Leacu, West- 
woop. Head rostrate anteriorly. 


Rhinosimus LATR. (Salpingus IuL1ö., Anthribus CLATRV., species 
of Anthribus FABR.). Antenne moniliform, with three or five termi- 
nal joints thicker, forming an elongate club. Thorax posteriorly 
constricted, narrower than the base of elytra. 


Sp. Rhinosimus plandrostris, Antkribus planirostris FABB., PANZER Deutschl. 
Ins. Heft 15, Tab. 14. 


Mycterus CrLAIRV. Antenne filiform not clavate, with twelve 
short joints. Thorax anteriorly narrower, posteriorly broader. 
Sp. Mycterus cureulioïdes, Rhinomacer curculioïdes FABR., PANZER Deutschl. 


Ins. Heft 12, Tab. 8, CrArRvILLE Zntom. helv. 1. Tab. XVI. p. 124 
Dumériu Cons. gén. s. l. Ins. PL. 16, fig. 2, &c. 


Comp. on this genus OrrvieR Zneyel. mêth., Ins. Tom. VI. pp. 79, 80. 


Stenostoma LATR. Antenne filiform, with joints elongate. 
Body elongate. Thorax broader posteriorly. 


Sp. Stenostoma, rostratum CHARPENT., Leptura rostrata FABR., GUÉRIN Zcon, 
Ins. Pl. 33, fig. 8, &c. 


Phalanx IL. CZdemerites LAtr. Head not produced into a 
rostrum. Mandibles bifid. Posterior femora in males of many 
species incrassated. 


(Edemera Ourv., LArR. Antenne inserted between the eyes,, 
filiform or setaceous, sometimes serrate, mostly elongate, eleven= 
jointed (of males sometimes twelve-jointed). Hyes globose or reni-» 
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form. Last joint of maxillary palps often large, triangular. Penul- 
timate joint of tarsi bifid. Body mostly narrow, elongate. Elytra 
often soft and flexible, in many posteriorly acuminate. 


A) Antenne short, nearly equalling half the body. Claws of 
tarsi bifid. 


Sub-genus MNothus ZrIEGLER, Orv. 


Comp. Orrvrer Zneyelop. méth., Hist. nat. Ins. Tom. vir. pp. 383, 385- 


B) Antenne elongate (almost of the length of body). Claws of 
tarsi entire. 


Sub-genera: Calopus FaBr., Sparedrus MrorrLe, Dytilus Frscr., 
Nacerdes SmmveN, (demera Ourv. (Species of Neeydalis L., Far, 
Dryops FABR.) 

Sp. (GEdemera sanguinicollis, Neeydalis sanguinicollis FABR., PANZER 


Deutschl. Ins. Heft 24, Tab. 18, named Necyd. flavicollis ;— (dem. notata, 
Neeydalis notata FABR., Nacerdes notata Strv., DíéJ., &c. 


Calopus serraticornis FABR., Cerambyex serraticornis L.; DumÉR. Cons. 
gén. s.l. Ins. Pl. 12, fig. 4, GUÉRIN Zeonogr., Ins. Pl. 33, fig. 5, PANZER 
Deutschl. Ins. Heft 3, Tab. 15 ; habitat north of Europe. 


Comp. OrrvrER Zneyel. méth. 1.1. pp. 437—450, and W. SeumIipr 
Revision der ewropaïschen (Edemeriden; Linnea entomologica t. 1846, 
Pp- 1—146, where also some new genera are proposed. 


Phalanx IL. Serropalpides Larr. (Melandryade LracH). 
Head not produced into a rostrum. Mandibles emarginate or bifid 
at the extremity. Posterior femora not incrassated. Claws of tarsi 
simple. Penultimate joint of tarsi mostly bilobed. Maxillary palps 
often serrate, with last joint large, securiform. 


Serropalpus HELLENIUS, PAYK. 
Melandrya FABR. 


Sp. Melandrya serrata FABR., Churysomela caraboïdes L., PANZER Deutschl. 
Ins. Heft 9, Tab. 3, Cuv. B. And. éd. ill., Ins. PL. 53, fig. 1, DUMÉRIL 
Cons. gén. 3. l. Ins. PI. r2, fig. 2? 


Direva F ARR. 


Add genera Conopalpus Gyru, Hypulus PAyk., Mallomenus 
PAYk., and some others. 


Phalanx IV. Cústelides Latr. (Cistelide KirBy, Westw., 
Äystropides Sorrer). Head scarcely or not at all produced into a 
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rostrum. Antenne at the base not obtect by the margin of head. 
Claws of tarsi denticulate. Penultimate joint of tarsi mostly 
entire, in few bilobed. 

The larvee live for the most part in hollow trunks of trees. The perfect, 


insects are mostly seen on flowers and hedges. Many of them have soft, 
thin elytra. 


Comp. on this group of beetles SOLIER Prodrome de la Famille des 
Xystropides, Ann. de la Soc. Entom. IV. 1835, pP- 229—248. 


a) Mawillary palps with last joint large, securiform. (Mandibles 
often bifid or tridentate at the apex.) 


Mycetochares LATR. (Mycetophila GYLLENH., DEJEAN, species 
of Cistela FABR.). 


Sp. Mycetochares barbata, Melandrya barbata FABR., SrurM Deutschl. 
Fauna, Ins. 1x. Tab. 52, PANzER Deutschl. Ins. Heft ros, Tab. 5. 


Allecula FABR. 


b) Maaillary palps fliform, inerassated towards the apex. 
(Mandibles entire.) 


Cistela Far. (in part), Cteniopus SOLIER (and Megischia 
ejusd.). Penultimate joint of tarsi entire. Head protracted before 
the eyes. 


Sp. Cistela sulphurea FABR., Chorysomela Sulphurea L., PANZER Deutschl. 
Ins. Heft ro6, Tab. 8, Cuv. R. Ani. éd. ùll., Ins. PL. 52, fig. 55; 4’ long; 
the whole body, the elytra and feet sulphur-yellow ; black eyes; in the 
middle of summer common on umbellate and other flowers. 


Phalanx V. Helopt Larr. (Helopide Srernens, WesTwooD). 
Head not produced into a rostrum. Antenne inserted before the 
eyes under the exsert margin of head, covered at the base. Claws 
of tarsì entire. Palps with last joint large, truncated. Penultimate 
joint of tarsi mostly entire or not deeply bilobed. 


a) Prosternum not produced posteriorly to form a pointed 
projection. 


* Body elongate, narrow. 
Strongylium KirBy (with addition of genus Stenochia ejusd.) 


Stenotrachelus LATR. 
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** Body oval, oblong. 
Leena Meroerre, Ds. Thorax obeordato-truncate. Antenne 
filiform, incrassated towards the apex. 
Sp. Lena pimelia, Helops pimelia Farm, Cuv. R. Ans. éd. äll., Ins. PL. 51, 





fig. LO, 
Helops FaBr. (in part). Thorax sub-quadrate, wings small, 
im perfect. 


Sp. Helops caraboïdes PANzer, Deutschl. Ins. Heft 24, Tab. 3, STURM 
Deutschl. Fauna, Ins. mx. Tab. 5o, &c. 


EK Body oval, arched above. 
Spheniscus KirBy. Antenne thicker towards the extremity, 
with five last joints broader, forming a depressed club. Thorax 


trapeziform. Body winged. 


Sp. Spheniscus erotyloïdes KirBy, Trans. of the Linn. Soc, XI. 22, 4, 
Centurie d'Insectes (Fr. edit. Paris, 1834, 8vo.) p. 47, Pl. 3, fig. 4; from 
South America, like the remaining species. 


Adelium KrirBy. Antenne filiform. Thorax short, broad. 


Body apterous. 
Sp. Adeliwm calosomoïdes KirBy, ibid. xxir. 2, Centurie p. 45, PL. 3, fig. 3, 
from N, Holland. 

Note —Add genus Spheerotus KrrBy, Acanthopus MrecerLe, Dís., 
and some others, on which consult LATREILLE, Cuvier Ze. And, éd. 2, 
rv. p. 38. 

b) Prosternum produced posteriorly to a point, to be received in a 
cavity of mesosternum. 


Cnodalon LATR. 


Epitragus LATR. 

Compare LATR. Gen. Crust. et Insect. 11. pp. 182, 183. Add genera 
Campsia and Camaria, LEPELETIER et SERVILLE, Ene. méth., Hist. nat. 
Ins. Tome X. pp. 454—456. 

Family LIL Zurtcornes LATR. (Diaperide Leacn, Westr- 
woop). Body winged. Maxillee on the inside mostly not unguicu- 
late. Antenne not longer than head and thorax together, towards 
the apex incrassated or terminated by a club, moniliform or perfo- 
late, mostly inserted under the exsert margin of head. Tarsì with 
joints entire, terminated by claws simple. 

Phalanx 1. Cossyphides Wesrwoop. Head immersed in 
thorax or obtect. Maxillary palps with last joint broad, securi- 
form. Elytra marginate. 
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Nilo Larr. Head small, received in thorax. Thorax broad, 
very short. Body semiglobose. Antenne incrassated towards the 
extremity. 


Sp. Nilio villosus LATR., LBgithus marginatus FABR., LATR., Gener. Crust, et 
Ins. Tab. x. fig. 2, Cuv. R. And éd. ül,, Ins. PL. 5, fig. 1o; South 
America. This insect in its form resembles Coccinella. 


Heleus Larr., KirBy. Head margined by thorax produced 
forwards. Body plane. Antenne incrassated towards the ex- 
tremity. 

Helceus perforatus LarR., Cuv. R. Anú. éd. 1. Tab. XI. fig. 6, éd. IL. 
Tab. xvm. fig. 6 ; New Holland. 


Oossyphus Orrv., Fan. Head covered by elypeiform thorax. 
Antenna terminated by a club perfoliate. 


Sp. Cossyphus depressus FABR. (excl. Synon.), Cossyph. Hoffmanseggiï Herssr, 
DumériL Cons. gón. sl. Ins. Pl. 15, fig. 8, Cuv. A. Ani. éd. dll., Ins. 
Pl. so, fig. 8; in Portugal and in North Africa, &c. Comp. SCHOENHERR 
Synon. Ins. 1. 3, pp- 58, 59 ;— Coss. tauricus Fiscu., Bullet. dela Soc. Imp. 
de Moscou, 1832, Tom. rv. Tab. v. f. 1, 2. 


Phalanx IL. Diaperiales. Head not received im thorax or 
obtect. (Maxillary palps mostly filiform. Body immarginate.) 


Bledona Larr. (Bolitophagus FABR.) 


Coxelus Zien, DEI. 
Lithophilus FrorLicn. 


Sp. Lithophilus ruficollis J. A. FROELICH Neue Gattungen und Arten von 
Kiüfer, Naturforscher 28 St, 1799, Tab. 1. fig. 12; LATREILLE placed this 
genus with Coccinella, 


Trachyscelis LATR. 
Hypophleus FABR. 
Sp. Hypophleeus castaneus FABR.,‚ PANZER Deutschl. Ins. Heft 12, Tab. 13, 
Dumér. Cons. gén. s. l. Ins. Pl. 15, fig. 2. 

Note — Here ought, as it seems, to be inserted genus Nycteropus 
Krve (with genus Dolichoderus ejusd.) ascribed by GUÉRIN to the 
Helopùü. 

Guérin Magasin de Zool. 1839, Ins. PL. 203. 

Diaperis Gerorrr. Maxillary palps filiform. Internal process : 


of maxilla unarmed. Antenne with fourth joint and following 
transverse, dilated. 


Eed 
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Sp. Diaperis boleti, Chrysomela boleti L., GroFFR. Hist, d' Ins. 1. PL vr. fig. 3, 
DumériL Cons. gén. s. l. Ins. PL. 15, fig. 5; 3” long, 2” broad, black, the 
elytra with two orange transverse bands, and an orange spot at the point. 


Sub-genus : Neomida Zreer., Oplocephala LAPORTE and BruuLÉ, 


Compare De LA Porte et BruLLó, Monographie du genre Diaperis, 
Ann. des Sc, nat. Tom. XXIII. 1831, pp. 325-410, Pl ro. 
Add sub-genera, in which the last joint of maxillary palps is 
broad, truncated Platydema LAP. and Br, Ceropria and some 
others 1. 1 


Phaleria LaArr. (Uloma, Phaleria Ds). Internal process of 
maxilla armed with a horny claw. Maxillary palps with last joint 
incrassate, obtrigonal, truncated. 

Sp. Phaleria cadaverina, Tenebrio cadaverinus FABR., Srurm Deutschl. 


Fauna, Ins. 11. Tab. 47, fig. a, A, B, Cuv. R. Ans. éd. dll., Ins, PL. 5o, 
fig. 1, &c. 


Family LIV. Melasomata Larr. Body often apterous. An- 
tennee scarcely longer than head and thorax conjointly, inserted 
under the exsert margin of head, mostly short, moniliform, with 
second joint short, third in most elongate. Internal lobe of maxilla 
almost always armed with a horny tooth or claw. Mandibles bifid 
or emarginate at the apex. 


Most of these beetles have a black colour ; others are brown or 
grey, without contrasting spots; they are shy of the light and 
live almost all on the ground, where they conceal themselves 
in corners or under stones. The shield-covers of the wingless 
species are grown together, and at the sides bent downwards. 


Compare on this family GuúrIN, Matériaux pour une classification des 
Melasomes, Magas. de Zool. 1834, Ins. PL. ror—r 18. 


Phalanx 1. Zenebrionita (Tenebrionide Lracu, WestTwoop). 
Body winged ; elytra loose. Maxillary palps with last joint broad, 
truncated. 


A) Body elongate. Thorax sub-guadrate. Antenne moniliform, 
gradually thicker towards the apex. 


Heterotarsus LATR. Antepenultimate joint of tarsi deeply bilobed, 
receiving the penultimate very small. 


Sp. Heterotarsus tenebrioïdes LATR., Cuv. R. And. éd. iUl., Ins. Pl. 49, fig. 11, 
from Senegal. 
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Tenebrio L. (in part). Penultimate joint of tarsi distinct, not _ 
concealed in preceding. 


Tenebrio FABR, Upis Fasr, Calcar Díús. (species of Trogosita 
FABR.) 


Sp. Tenebrio molitor L., PANzEeR Deutschl. Ins. Heft 43, Tab. 12, STURM 
Deutschl. Fauna, Ins. 11. Tab. 46, DumériL Cons. gén. s. l. Ins. Pl. 13, 
fig. 25; the meal-beetle ; above 7” long, black, brown beneath, elytra 
striated. The larva (meal-worm), well-known in corn-mills, granaries, and 
bread-bakers’ establishments, is elongate, cylindrical, white, and has twelve 
rings besides the head. 


B) Body elongate. Thorax sub-guadrate, elongate. Antenna 
clavate or thick at the apex, fusiform. 


Toxricum LATr. Antenne with four terminal joints forming a 
club, last sub-orbicular, rest transverse. Tibiee simple. 


Add genus Boros Herpsr. 


Ohiroscelis LAM., LArr. Antenne with last joint globose, 
thick. Tibie of anterior feet dilated, digitate. ‘Thorax elongate, 
posteriorly eonstricted, narrower than the base of elytra. 


Sp. Chiroscelis bifenestratus, LAMARR Annal. du Muséum 111. 1804, p. 262, 
263, Pl. 22, fig. 2 ; GUÉRIN Zconogr., Ins. Pl. 3o, fig. 5. 


Sarrotrium Irrig., FABR. (Orthocerus LATR.). Antenne fusi- 
form, thick, pilose. 
Sp. Sarrotrium muticum, Hispa mutica L., PANZER Deutschl. Ins. Heft r, 
Tab. 8, DumériL Cons. gén. s. l. Ins. PL. 13, fig. 5; found in sand-pits. 
Corticus Dís. Sp. Sarrotrium celtis GERM. 


8 C) Body oval. Thorax transverse, trapezoidal, anteriorly nar- 
rower, posteriorly of the breadth of elytra. 


Opatrum FABR. (exclusive of many species). Clypeus emargi- 
nate, including labrum. Antennee shorter than thorax. Thorax 
of the breath of elytra, marginate. 


Sp. Opatrum sabulosum FABR., Silpha sabulosa L., PANzER Deutschl. Ins. 
Heft 3, Tab. 2, Srurm Deutschl. Fauna, Ins. 11. Tab. 40, Cuv. R. Anú. 
éd. iU., Ins. Pl. 49, fig. 2*;—Opalium tibiale FABR. (Microzoon Dé5.), 
PANzER Deutschl. Ins. Heft 43, Tab. ro. 


1 Of this species, as also of Sarrotrium muticum, SCHIODTE has communicated an 
anatomical description in KRöYER’s Natwurk. Tidskr. TV. 1843, pp. 204—?211. 


Ed 
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Crypticus Larr. Body oval, convex, smooth. Clypeus not 
emarginate. Antenne of the length of thorax. Tarsi with first 
joint elongate. 


E 


Sp. Crypticus glaber Larr., Blaps glabra Fagr.; Cuv. BR. Anú. éd. ül. 
Pl. 49, fig. 1; the larva, which is met with in decayed willow-wood, is 
filiform, cylindrical, and resembles that of Helops Bovené, Naturgesch. d. 
Ins, s. 19ï. 


Phalanx IL. Blapsida (Blapside SrePnexs, WesrTwoop). 
Body apterous, with elytra united together. Maxillary palps with 
last joint larger, securiform or obtrigonal. (Genus Blaps FABR.) 

A. Body oval, short. Thoraa transverse, posteriorly broader, trapezoïdal. 


Elytra with sides little or not at all inflected under abdomen. Tarsi of unte- 
rior feet in males dilated, often hirsute beneath. 


Pedinus LATR. 


+ With clypeus entire : Sub-genus Platyscelis LATREILLE. 


+4 With clypeus emarginate: Sub-genera Pedinus Dú3., Jsocerus 
MEGERLE, Pedonocus WATERHOUSE, Eurynotus KrirBy, Heliophilus DÉS., 
Dendarus MreeerLe, Dís. Compare LATREILLE in Cuv. R. And. sec. éd. 
v. pp. 19, 20, WATERHOUSE Ann. and Mag. of Nat. Hist. XVI. pp. 
32—36. 

Note. — Coleoptera allied to genus Opatrum, but apterous. 


B. Body oblong. Elytra at the sides inflected downwards, posteriorly 
often produced into an inflected pointed process. 


Blaps FaBr. (in part). 


Sub-genera: Asida LATR, Scotinus Kirny, Machla Herssr, 
Heteroscelis LATR. 


Gonopus LATR. 


Blaps (Blaps and Dila Frscu.), Prosodes EiscHscH. 


Comp. Fiscner Bullet. de la Soc. des natural. de Moscou, Tom. xvm. 
1844, pp. 111—118, Tab. 1, Sp. Blaps levicollis GEBL. 


Misolampus Latr, Heliofugus GufriN, Acanthomera LATR, 
Oxura KirBy. 


Sp. Blaps mortisaga FaBR., Tenebrio mortisagus L., HourrurN Nat. Hist. 
L. 1o, Tab. 78, fig. 3, PANZER Deutschl. Ins. Heft 3, Tab. 3; ro'” or 11’” 
long, dull black ; lives in cellars and other dark places. Some anatomical 
notices on this species and on Blaps gages FABR. (PANzER Deutschl, Ins. 
Heft 96, Tab. 1, DumériL Cons. gón. sl. Ins. Pl. 14, fig. 1) were given 
by J. F. MrokeL Beiträge z. vergl. Anat. 1. 2. s. 123—126. 


WO. IE. oe 
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Phalanx III. Pimelaria. Body apterous, with elytra united 
together. Maxillary palps filiform, with last joint scarcely larger — 
than the rest, subeylindrical. 


E 
A. Mentum subguadrate, entire, narrower at the base. 


Moluris LATR. 
Sp. Pimelia striata FABR., VOET Coleopt. 11. Tab. 5o, fig. 1. 
Trachynotus LATR. 
Sepidium FABR. 
Scaurus FABR. 
Tagenia LATR. 


Note — Several sub-genera of modern writers to be added, which are here 
omitted for the sake of brevity. These are counted amongst the Blapsidee 
by the celebrated entomologist WeSTWOOD, 


B. Mentum very broad, mostly not narrowed at the base, covering maxilla 
beneath, anteriorly emarginate or bilobed, cordate. 


+ Mentum anteriorly concave, cordate. Antenne with only ten distinct 
joints. 


Adelostoma Dup. 
Eurychora Tuuns., FABR. 


Sp. Zurychora ciliata THUNB., Voer Coleopt. 11. Tab. 43, fig. 23, DuméRIL 
Cons. gén. s. l. Ins. PL. z4, fig. 3 — Eurych. cumicoïdes QUENSEL, SCHOENH. 
Syn. Ins. 1. p. 137, Tab. nm. fig. 5, &c. 


Stevra WESTW. 


Sp. Steira costata WESTWOOD in GuáriN Magas. de Zool. 1837, Ins. Pl. 176. 


+ Mentwm bilobed, rotundate. Antenne with eleven, zoints. 
Akis Herst, FABR. (exclusive of some species). 
Tentyria LATR. 
Hegeter LATR. 
Erodius FABR. 
Sub-genera : Nyctelia, Zophosis, Erodius LATR. 


Note — WaArERHOUSE has described several new species of Nyctelia, Pro-- 
ceedings of Zool. Soc. TX. 1841, pp. 105—1I21. 


Pimelia FABR. (in part). 


Sub-genera: Cryptochilus, Trachyderma LATR., and some others: 
here omitted. 
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Sp. Pimelia bipunctata FABR., DumÉriL Cons. gén. s. 1. Ins. Pl. 14, fig. 2, 
Cuv. R. Ani. éd. ill, Ins. PL. 46, fig. 1, &c. ; Tenebrio muricatus L., a 
congeneric species, is often confounded with the preceding. See SCHOEN- 
HERR Synon, Ins. I. p. 132. 


Note — There is an affinity between this family and the carabici : 
some genera agree in habitus; thus genus Damaster KOLLAR 
amongst the Carabici almost presents the form of the Blaptides, 
but Manticora resembles Pimelia coronata. The anatomy also 
proves this affinity, as BLANCHARD has lately shewn by the investi- 
gation of the nervous system. Ann. des Sc. Nat. 3ième Série v. 
Zoologie, p. 350. The larve, however, are altogether different. 


tt Zrachelia. 


Head cordate, abruptly narrowed posteriorly and separated 
from thorax by a stricture or neck. 


Family LV. Cantharidia (Trachelides LArr…, Cantharidit, 
except Cistelides, BLANCH.). 


Phalanx 1. Meloöida (Cantharidiee Larr.). Antennee monili- 
form. Head nutant. Maxillary palps filiform, with last joint 
scarcely thicker, oval or obovate; labial palps with last joint 
broader, truncated. Elytra soft. Joints of tarsiì mostly entire. 
Claws of tarsi bifid. (Genus Meloë L.) 


t Wings none; elytra (at least in females, mostly also in males) 
abbreviate. 


Meloë Fapr. Antenne with eleven joints, filiform, sometimes 
thicker in the middle, in few subincrassated at the apex. 


Sp. Meloë proscarabweus L., Grorrroy Hist. des Ins. des env. de Paris, 1. 
Tab. vir. fig. rv., BRANDT u. RArzeBura Med. Zool. 11. Tab. xvr. figs. 
4» 5 (Meloë tecta HeuLw., PANzeR Deutschl. Ins. Heft ro, Tab. 14, male, 
Meloë punctulata PANzeR, ibid. Tab. 16, male); black, commonly glancing 
into steel-coloured violet, with deeply impressed points on the head and 
thorax ; this species differs much in size— Comp. on this genus LmracH 
British species of the genus Meloë, Trans. of the Linn. Soc. Vol. xr. 181 5, 
PP. 35-—48, Tab. v. vr, and his Further Observat. with the descr. of 
sia exotic species, ibid. pp. 242—z251, Tab. xvm; J. F. BRANDT et W. 
EF, ErrousoN Monograpkia gener. Mel, Nov. Act. Acad. Ces. Leop. Car. 
XVI. P. 1. pp. tor—142, Tab. vir. NewePorrT Nat. Hist. Anat. and 
Developm. of the Oil-beetle, Trans. Linn. Soc. Vol. xx. p. 297, Vol. xx1. P. 2, 


Herói 
tt Body winged. Elytra not shorter than abdomen. 
522 


Pa 
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a) Antenne with eleven joints. 


Lytta FaBr., Cantharis GErOFFR., OLrv., LATR. Antenne 
straight, filiform, longer than head and thorax. Body oblong. 


a) With penultimate joint of tarsi entire. 


*) With elytra at the apex attenuated, subulate, dehiscent. 
Sitaris LarR. (Apalus FaBr. *) 
*x) With elytra covering the whole abdomen above, not attenuated. 


Sub-genera: Grathium Kirsy, Nemognatha Irxac., Larr., (with 
external process of maxille filiform, exsert), Zonitis FABR., Tmesi- 
dera Westw., Cantharis LATR. 


Sp. Lytta vesicatoria, Meloë vesicatorius L., Grorrr. Ins. 1. PL, vr fig. V., 
DumáriL Cons. gén. s. l. Ins. PL. ro, fig. 6, BRANDT u. RATZEBURG 
Mediz. Zool. 11. Tab. xvim. figs. 1—6, &c. Spanish Fly; green gold- — 
glancing, with black antenne, a broad head, channelled above, thorax vi 
quadrangular, broader forwards, length 10“. The blistering power of this — 
insect renders it very important as a remedy in medicine. Other species 
also of the Meloëida possess the same property, which however, as is & 
asserted, is not perceived in Apalus. The female lays her eggs in the — 
ground ; the larve make their appearance after about three weeks, like 
those of Meloë (and of Apalus, which are quite similar to them according — 
to GENÉ), hitherto known in the first period of their life alone, but not in 
their further growth. 


Compare C. A. LmrNmus, Meloë vesicatorius, Diss, in C. LINNZAI 
Amenit. Acad. vr. pp. 132—147 ; Loscner Beiträge zur Gesch. der Span- 
ischen Fliege, Naturforscher XXu1. 1788, s. 37—48, Tab. r, figs. 1—8;— 
Aupovin Recherches pour servir à U Histoire nat. des Cantharides, Ann. des 
Sc. natur. IX. 1826, pp. 31-61, Pl. 42, 43 be description) ; 
BRANDT u. RATZEBURG 1. 1. pp. 116—r121 and Pl, xrx. ; RATZEBURG 
Forst-Ins. X. 1. pp. 88—92 &c. 


B) With penultimate joint of tarsì bilobed. 
Tetraonyx LATR. 
Comp. LATREILLE in HUuMBOLDT et BoNPLAND Observ. de Zoolog. et 


d'Anat. Comp. l. pp. 160—162, PL, xvm. fig. 7 


(Enas LATR. Antenne not longer than thorax or scarcely as 
long, geniculate, with first joint elongate, obconical, the rest broad, 
short, the last oval. 


Sp. Cnas afer, Lytta afra Fasr., Larr. Gener, Crust. ef Ins, Tab. x. fig. 10, 
Cuv. R. And, éd. ill., Ins. PL. 54, fig. 9. 





1 J. GeNá, Mémoire pour servir à U Hist. nat. de VApalus bimaculatus et des 
Cantharides en général. Ann. des Sc. nat. XXII. pp. 138—144. 1831. 
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__ Mylabris Fagr. Antenne short or scarcely of the length of 
_{horax, towards the extremity incrassated gradually into an elon- 


gate club, arcuate. 


Compare G. J. BiruBeRG Monograpkia Mylabridum, Holmiee, 1813, 8vo ; 
SCHOENHERR Syn. Ins. 1. 3, pp. 30—43 ; F. GEBLER Des Mylabrides de 
la Sibérie &c. Nouveaur Mém. de la Soc. impér. de Moscou, 1. 1829, pp. 147 
— 171. 

Sp. Mylabris cichorii Farm, Meloë Cichorii L., BRANDT u. RATZEB. 
Mediz. Zool. 11. Tab. xvm. fig. 17, from China, East Indies. Other 
species are often confounded with this, as Mylabris Fuesslini PANZER 
Deutschl. Ins. Heft 3r, Tab. 18, Mylabris variabilis BiurB. &c. 


Lydus Mrerrre (with external claws of tarsi pectinate). Sp. Mylab. 
trimaculata BiuLB., BRANDT u. RarzeB. Med. Zool. 11. pp. 126, 127, Tab. 
XVI. fig. 16. 

b) Antenna mith eight or nine joints, clavate at apex, last joint 
large, oval. 


Hycleus LATR. 
Arithmema CHEVROL. 


Sp. Arithmema decemguttata CHrvR., GufriN Zeonogr., Ins. Pl. 35, fig. 2, 
Pp. E31, F33. 


Cerocoma GEOFFR., SCHAFF. 


Sp. Cerocoma Schefferi Far, Meloë Schaferi L., Grorrm. Ins, 1. PL 6, 
fig. 9, ScuarrER Blem. Entom. Tab. 37, DUMÉRIL Cons. gén. 8. Le Jnes BL 


Io, fig. 7, &c. 


Phalanx II. Mordellona (Mordellidee LrAcr). Antenne short, 
very often serrated. Elytra hardish. Thorax gibbous. Body com- 
pressed. Allthe tarsi or those of posterior feet with joints entire. 
Claws of tarsi mostly bifid, with the superior divisions pectinate. 
(Genus Mordella L.) 


Rhipiphorus Bosc., Fagr., Larr. Thorax produced posteriorly 
between elytra; seutellum concealed. Elytra abbreviate, or angus- 
tato-acuminate, dehiscent. Antenne pectinato-serrate, in males 
flabelliform. Palps subfiliform. Maxille with external lacinia 
long, linear. 


Sp. Rhipiphorus paradoxus FaBr., M ordella paradoxa L., PANzER D. Ins. 
26, Tab. 14;— Rhipiphorus bimaculatus Fanr., Dumér. Cons. gón. s. 1. 
Ins. Pl. rr, fig. 4, &e. Comp. on some new species FrscHer in Bullet. de 
la Soc. impér. des Natural. de Moscou, Tv. 1832, p. 426, Tab. v. 
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Sub-genera : Myodites Larr., Ripidius TuuNB. (Syymbius SUNDEV.), 
Maecrosiagon Hwenez, Pelocotoma Fisom., Wvaniocera GuÉriN (with 
seutellum distinct). 

Comp. Hentz Trans. of the American philos. Soc., new Series, Vol. I._ 
Pt. 2, pp. 462, 463. Pl. xv. f. 3. Macrosiagon dimidiatum (Rhipiphorus 
dimidiatus FABR.), SUNDEVAL in OKEN’S Zsis, 1831, s. 1222—1228, Tab. 
vir. Symbius Blattarum. (The larva lives in Blatt after the manner of 
Tehneumons.) 


Mordella Larr. Seutellum distinct. Elytra narrowed pos- 
teriorly, not shorter than abdomen. Antenne filiform, subserrate. 
Maxillary palps with last joint large, obconical. 


Sp. Mordella aculeata L., GROFFR. Ins. 1. PL 6, fig. 7, SomarreR Blom. 
Entom. Tab. 84, &c. 


Anaspis Georrr., Larr. Antenne thicker towards apex, sub- 
filiform, not serrate. Penultimate joint of tarsi of four first feet 
bilobed. Remaining characters those of the preceding genus. 

Sp. Anaspis frontalis, Mordella frontalis L., Panzer Deutschl. Ins. Heft 


13, Tab. 13; variety Anaspis atra DumériL Cons. gén. 8. l. Ins. Pl, vu 
fig. 6, &c. 


Phalanx III. Horialia (Hortidee Wesrwoop). Antenne fili- 
form, moniliform or subserrate, short. Tarsi with joints undivided, 
furnished with claws denticulate beneath, and with double filiform 
appendage. Mandibles strong, exsert; palps filiform. Thorax 
broad, transverso-quadrate. Head nutant. Feet short, posterior 
with femora incrassated, especially in males. Elytra soft, dehiscent 
at the apex. 


Horia FABR. 


* Head narrower than thorax. Antennet longer than thorax. Sub-genus 
Cissites LArR. (Gener. Crust. et Ins. 2, p. 212, previously Moria ejusd. 
Hist. nat. des Crust. et Ins. X. p. 364). 


Sp. Horia testacea FABR., Dumérir Cons. gén. s. 1. Ins. Pl. 12, fig. 6, J. G. 
HoueBNER Beitr. z. Naturg. d. Ins. in Natunforscher 28, p. 47» Tab. Ti 
figs. 14—17, from East Indies. 


*%* Head twmid behind the eyes, of the breadth of thorax. Antenn® 
scarcely longer than thorax. Horia LATR, (previously Cissútes ejusd.) 


Sp. Horia maculata Far, Cuv. R. And. ed. dl, Ins. PL. 54, fig. 4, from 
S, Amer. The larva lives parasitically in the cells of the larve of Xylo- 
copa; on the metamorphosis cons. LANSDOWN GUILDING Trans. of the 
Linn. Soc, Vol. xIv. 
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Phalanx IV. Pyrochroïdea nob. Antenne filiform or gradu- 
ally thieker towards the apex, subserrate, in some pectinate, longer 
than head and thorax. Tarsi with penultimate joint bilobed, with 
claws undivided, not denticulate. Maxillary palps with last joint 
large, truncated, obtrigonal. Mandibles broad, short. 


We unite in this group the Anthicides (Notowidae STEPHENS, 
Wesrw.), the Pyrochroïdes and Lagriariee of LarremvE, which are 
all closely allied. 


Notoxus GEoFFR., Orrv. (Anthicus FABR.). Antenne filiform 
with joints obeonieal, the last oval, longer. Maxillary palps with 
last joint large, securiform. Head nutant, broader than thorax. 


Thorax elongate, broader anteriorly, often constricted in the 
middle. 
a) With thorax antertorly porrect into a horn. (Notoxus Iurre., Mono- 
cerus MEGERLE, Dé5.) 


Sp. Notoxus monoceros, Meloë monoceros L., GrorFR. Ins. 1. PL 6, fig. 8, 
Dumér. Cons. gén. 8. l. Ins. Pl. ro, fig. 3, PANzER D. Ins. Heft 26, Tab, 
8, &c. 


b) With thora unarmed. 
Sp. Notorus antherinus, Meloë antherinus L., PANzeR D. Ins. Heft 11, Tab. 
I4, &c. 
Steropes STEV. 
Scraptia LATR. 


Note —A. genus to be referred perhaps to the Serropalpides (v. supra, 
p- 491) : this is scarcely its place. 


Pyrochroa GrOFFR. Antenne rather long, in males serrate or 
peetinate. Body elongate, narrower anteriorly, with thorax subor- 
bicular or trapezoidal. Maxillary palps subserrate, terminated by 
a longer obtrigonal joint; labial palps filiform. Abdomen rounded 
posteriorly. 


Pogonocerus Fisc. (Dendroïdes LArr.) 

Pyrochroa LATR. 

Sp. Pyrochroa rubens FABR., Lampyris rubens SCHALLER, GMEL., PANZER 
D. Ins. Heft 95, Tab. 5, Voer Coleopt. 11. Tab. 48, fig. 1; the body and 
thorax black beneath, the head, the upper surface of the thorax, and the 
elytra vermilion without spot; the perfect insect is found on flowers; the 
larva lives in decayed willow-wood. 

Note —Here should be referred, according to Wesrwoop, genus 

Pytho Larr., with body depressed, thorax narrowed posteriorly, 
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truncated, with penultimate joint of tarsi entire, unless it be pr 
ferred to count it with LarreiLvE amongst the Zelopii, and to place 
it before Strongylium, (see above, p. 492). 


Lagria FBR. Antenne inserted in a sinus of the eyes, filiform 
or gradually thicker towards the apex, with last joint longer than 
the rest. Palps both maxillary and labial thicker towards the 
extremity, maxillary longer than labial, with last joint transverse, 
truncated. Thorax narrow, cylindrical, subquadrate. Elytra much 
broader than thorax, dilated towards the apex, rounded, soft. Body 
very often villose or pubescent. 


Ed 


Sp. Lagria hirta FABR., Chrysomela hirta L., Panzer D. Ins. Heft 107, 
Tab. 2, Cuvier R. And. Ed. ül., Ins. PL. 53 bis, fig. 1; the larva, found 
by Lrvoner in winter under fallen oak-leaves, has very conspicuous antenne 
projecting laterally; see Lyoner Recherches, pp. 112114. Pli xr, Agen 
17—31. 


Statyra LATR. 


Species all American, similar in habit to the Carabici, with thorax oval, 
truncated. Sp. Statyra agroïdes Dís., Cuv. A. Ani. éd. ill, Ins. PL. 53 
bis, fig. 2. On this genus comp. SAINT-FARGEAU et ServiLLE Dneyel. 
méth., Ins. Tom. X. pp. 479, 480; DÉJEAN enumerates 22 species of this 
genus; Catalogue des Coléopt. 1837, p. 236. 


D. Pentamera. Tarsì all with five joints. 


We here employ this character only in so far as it is available for the most 
of the genera, but not as absolutely universal and exclusive. Already 
LArREILLE was obliged to admit some exceptions (Familles nat. du Règne 
animal, 1825, p. 337); we subjoin still others, and do not separate, for 
instance, Pselapkus from the rest of the Brachelytra, whilst, on the other 
hand, we have placed the genera with five joints Dacne, Episcapha, and 
Triplatoma (see above, p. 470) with the Tetramera in the family of the 
Clavipalpi. 


Family LVL. Lamellicorria. Antenne clavate, short, mostly 
with nine or ten joints, inserted under the exsert margin of head. 
Club of antenne lamellate, or serrate, or tunicate, with first joint of 
club infundibuliform, including the other joints. External margin 
of the two anterior feet dentate. Mentum often large, covering the 
ligula, and bearing palps. 


Leumellicorn beetles. The insects of this group form in the 
system of LanNmus the genera Lucanus and Scarabceus. The larve 
are thick, cylindrical, the posterior part of the body bent down- 
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wards; besides the head there are thirteen rings; no eyes are 
present; the feet have four joints and a strong claw at the end. 
The pupe, which lie in a hollow clod of earth, have the cases of 
the wings projecting beyond the posterior margin of those of the 
elytra. See the beautiful figures in the Mém. swr les mêtamorphoses 
des Coléoptères of W. Dr HAAN, Mouw. Ann. du Muséum 1v. 1835, 
pp. 125—164, pl. 10—19. 


Phalanx 1. Zwcanidea or Priocera. Antenne with ten joints, 


elub pectinate, with lamellee sub-parallel, and almost perpendicular 
to the axis. (Elytra always covering the apex of abdomen. Ab- 
domen with only five distinct segments underneath.) 


The larve live on decayed wood and reside in hollow stems of 
trees. This group is allied indeed to the following, but still differs 
by some anatomical characters. The larvee have a nervous system, 
of which the ganglia of the thorax and the abdomen are separated 
from each other by considerable distances ; whilst in the following 
group they lie very close together, forming as it were a varicose 
string. In the proper genus Zwcanus the nervous system of the 
perfect insect has quite a different form from that of the Scarabceida ; 
the second and third thoracic ganglia are separated from each other, 
and the abdomen has six distinct ganglia, whilst in the Scarabaida 
the second and third thoracic ganglia are fused together, and in the 
abdomen, in place of a chain of ganglia, a single central nervous mass 
alone succeeds to this thoracie ganglion, from which mass the nerves 
of the abdomen arise at acute angles (like the last spinal nerves in 
the Cauda eqwina of mammals). 


See the. figures of BLANCHARD Ann. des Sc. nat., 3ième Série, Tom. v. 
PI 8, fig. r, in Zwcanus cervus, and in Cuvier R. An. éd. ill, Ins. Pl. 3, 
in the cockchafer. As perfect insect Passalus follows the Scarabwida in 
the form of the nervous system, and therefore is referred by BLANCHARD to 
this group, and separated from Zucanus. 


A. Zigula membranous, mostly bilobed and penicillate. Antenne smooth, 
mostly broken, with first joint elongate. Scutellum between the base of elytra 
at the beginning of the suture. 


Lucanus L. (in part). Mandibles exsert beyond head, mostly 


much larger in males, porrect. Labrum mostly conjoined with 
elypeus or none. Maxillee membranous. Antenne broken. Feet 
often elongate, especially the anterior. Body somewhat de- 
pressed. 


ik 
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The Stag-beetles. The genus Lucanus, although from the 
characters given above much more limited here than with LINNZUS, 
still contains different genera of modern authors which it is 
impossible for us to set forth here. The under jaws are commonly 
membranous; in the females alone of some exotic species the 
innermost lobe (mando) has a horny hooklet at the extremity*. In 
‚some species the eyes are completely divided by a projecting flat 
margin of the head into two, one situated on the upper and one on 
the under side of the head. 

Comp. C. P. TuunserG Zucani Monographia, Mém. de la Soc. impér, 
de Moscou, 1. pp. 150— 173. Pl. 12; Mac LmaY, Hora entomol. 1819 (An- 
nulosa Javanica, édit. frang. Paris, 1833, 8vo. pp. 11—29) ; J.O. Wesr- 


woop Descriptio gener. movor. e fum. Lucanid., Ann. des Sc. nat. 2e Série, 
1. 1834, pp. 112—127, PL. 7; BURMEISTER Handb. der Entom. Vv. 1847, 


8. 311442. 
Lucanus LATR. (and Platycerus ejusd. in part). 


p 
é 
« 
Ä 


Sp. Lucanus cervus L., Stag-beetle, cerf volant, Hirsch-küfer, Schröter, het 
vliegend hert, &e., Rasen Ins. 1. Scar. terr. CL zr. Tab. rv. v., Vormm 
Coleopt. 1. Tab. 29, figs. 1, 2, DUMÉRIL Cons. gón. 8. Lln PI 5, heo 
dark-brown (like old mahogany); the male is larger than the female, has 
{he head broader than the thorax, and branched upper jaws about the 
length of head and thorax together, these included it is full 23” long; in 
the female the upper jaws are less than the head. The size, however, varies 
much; a constantly smaller variety is Lucanus capreolus FABRE. (not L.), 
Voer, 1. L figs. 3, 4, SULZER Abgek. Gesch. d. Ins. Tab. 1. fig. 1, which 
is found with the ordinary one. (Lucanus capreolus Li. is a _N. American 
species, which FABRICIUS names Lucanus dama.) The metamorphosis of 
the stag-beetle is described by R@&SEL. The larva is pale yellow, becomes 
very large, and lives some years; it lives in decaying oak-trees. The 
perfect insect makes its appearance in June and July. 


Chiasognathus SterueNs. Club not abruptly distinct, with six 
lamellee. (Eyes always divided into two parts by the margin of 
head, as by a septum.) 

Sub-genera: Chiasognathus STEPHENS (antennse of males with a whorlof 
hairs before the club), Spheerognathus BUQUET. Mandibles of males in both 
these sub-genera longer than thorax, sometimes of the length of body. Sp. 
Chiasogn. Grantid, Tetrophthalma Chiloënsis, Lesson Illust. de Zool. 
Pl. 24, Dict. univ. d'Hist. nat, Ins. Coléopt. Pl. 7, fig. 3;—Splerogn. 
prionoïdes BuQurr, Guérin Magas. de Zool. 1839, Ins. PL. 1; Spheerogn. 
Feisthamelii Guérin ibid. 1840, Pl. 39. Species from S. America. 


Ryssonotus Mac Li. Mandibles thick, with external margin unidentate. 
Sp. Luc. nebulosus Kirsy, from New Holland. 





1 Wesrwoop, Annals of Nat. History, virr. 1842, pp. I21-—123: 
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* Lamprima Latrr, ScmoeNm. Labrum distinct, exsert. Club of 
antennee with three lamelle. Internal lacinia of maxillee in females 
terminate by a horny hook. (Head small, narrower than thorax.) 
Sub-genera: Lamprima LaArR. (Sp. Lampr. fulgida, Lampr. nea 
GUÉRIN Zconogr., Ins. PL. 27, fig. 2, Cuv. R. Ant. ed. ill, Ins. PL. 45 bis, 
fig. 3; (anterior tibiee of males ‘with terminal spine broad, obtrigonal) ;— 
Pholidotus Mac Lear. (Sp. Zamprima Humboldti GYLLENH., SCHOENH, 
Siynon. 1. 3, Append. p. 197, GUÉRIN Zconogr., Ins. PL. 27, fig. 6, &c. 


Syndesus Mac L. Mandibles exsert beyond the head. Labrum 
eonnate with clypeus. Maxillsee membranous. Antenne short, not 
broken, club with six or seven joints. Eyes large, globose, 
undivided. Posterior feet very remote from preceding. Body 
eylindrical. 

Sp. Syndesus cornutus, Sinodendrum cornutum FABR., Cuv. BR. Ant. éd. dl, 


Ins. Pl. 45 bis, fig. 8; habit. in Van Diemen’s Land. 


Note — Genus Heraphyllwm GRAY, We…srw. (Psilodon Perry) is rightly 
joined with genus Syndesus by BURMEISTER. 


Figulus Mac L. (and Nigidius ejusd.). Mandibles little exsert. 
Internal lacinia of maxillee armed with a horny tooth. Labrum 
exsert, mobile. Antennse broken, club with three lamellse. Lateral 
margin of head extending beyond the eyes, and dividing them in 
great part or entirely. 

Sp. Figulus striatus WesTwooD, BLANCHARD Hist. d. Ins. Paris, 1845, 
Pl. 8, figs. 1—3 (imago, larva, nymph); hab. in island of Mauritius, &c. 
Note —Add sub-genera Xiphodontus WestTw. and Agnus Burm. 


Stnodendrum FBR. Luabrum exsert, free. Mandibles scarcely 
produced beyond clypeus. Maxillee membranous, ciliated, with 
internal process acuminate. Antenne scarcely broken, short, with 


club three-leafed. Body cylindrical. 


Sp. Sinodendrum eylindriewm, Scarab. eylindrieus L., Dr GEER Ins. rv. 
Pl. ro, figs. 2, 3, PANzER D. Ins. Heft r, Tab. 1, Heft 2, Tab. g, 
DumériL Cons. gén. s. 1. Ins. Pl. 5, fig. 3; this insect is found in many 
countries of Europe; the larva lives in beeches, oaks, &c. The male has 
a horn on the head, like many Scarabdeida. 


disalus FaBr. Labrum exsert, free. Mandibles produced be- 
yond clypeus. Maxillee membranous. Antenne not broken, club 
three-leafed. Body short. Feet moderate or short. 


Sp. Bsalus scarabaoïdes FaBR., GUÉRIN Zconogr., Ins. Pl. 25, fig. 2. 
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Add genera Ceratognathaus Westw. (and Mitophyllus Parry), 
Ceruchus Mac L., (Lucan. tenebroïdes Fapr., species of Platycerus 
LATR.) 


' 
B. Zigula horny. Antenne pubescent, arcuate. Thorax quadrate, sepa-— 
rated by strictwre from abdomen. Scutellum in the pedumele of abdomen, 4 


beyond the base of elytra. 


Passalus FABR. (species of Lucanus L.). Labrum transverse, 
emarginate, ciliated. Mandibles broad, armed with thick teeth. 
Maxillee horny, slender, with external lacinia ineurved, acuminate, 
internal shorter, bidentate. Body depressed, mostly oblong. Feet 
short. i 


P. Esorsonourz Diss. de Ooleopterorum genere Passalus, Now. Mém. de ' 
la Soc. imp. de Moscou, 1. pp. 13-—23, Ann. des Sc. nat. XXII. pp. 332— 
336; PERCHERON Monographie des Passales, Paris, 1835, 8vo. av. 7pk 
and his supplements to this in GUÉRIN Magasin de Zool. 1841 and 1842. 


Sp. Passalus interruptus FABR., Lucanus interruptus L., Vorr Ooléopt. 
1. Tab. 29, fig. 1, S. America ;— Pass. pentaphyllus GUÉRIN Jconogr., Ins. 
PL 27, fig. 7, &e. To this genus belong very many species, nearly all 
agreeing in form, and coloured brown or black; they are in great part 
found in S. America and the islands of the Indian Archipelago and South 
Sea; in Europe and North Africa none of them are found. The larva has 
much resemblance to that of Lucanus, but the last pair of feet is replaced 
by two small conical tubercles, as was first remarked by PERCHERON, 
BuRMEISTER gave a more complete description of the larva and the pupa in 
his excellent Handbuch d. Entomol. V.S. 454, 459- 


en 


Note —To this family of insects genus T'rictenotoma GRAY was 
formerly referred by English authors. Now, however, it is more 
correctly referred to the Zongicornia by DuroNr and also by West- 
woop, where it is to be placed after genus Prionus (above, p. 480) 
as an anomalous genus. By the number of joints of the tarsi it 
belongs to the Meteromera. Antenne longer than head and thorax, 
eleven-jointed, with first joint elongate, three last incrassate, forming 
internally a, sub-serrate club. 

Sp. Trictenotoma Childreni GRAY, DuPont, GuáriN Magas. de Zool. 1832, 


Ins. Pl. 32, from Java. Wesrwoop has lately added two other species 
from the East Indies, Cabinet of oriental Entomol. 1848, Pl. 23. 


Phalanx II. Scarabweidea or Petalocera. Club of antenne 
lamellate or tunicate. 


These insects form with Linus the genus Scarabeus. They 
compose one of the most numerous divisions of the Coleoptera, 
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which amongst the Pentamera* is surpassed by the Carabici alone. 
Many large species belong to it, which are armed with knobs, 
horns and other exerescences on the head or thorax. As the horns 
amongst the ruminant mammals are often appropriated to the male 
individuals, so here also these excrescences are mostly wanting in the 
females, or much less developed. These insects live for the most part 
on plants, some on decaying parts of vegetables or on animal dung. 
The larvee live long; some change into nymphs only after three or 
four years. The intestinal canal of the perfect insect is commonly 
very long, and the stomach forms the chief part of it, (see above, 
p. 253). The vessels for secreting urine are long, four in number, 
and so much convoluted round the intestinal canal that their termi- 
nation is found with difficulty. In the larvae the stomach is short, 
wide, and surrounded by three rings of blind appendages, which 
however are wanting in the larvee of Aphodius, (Dr HAAN Nour. 
Ann. du Mus. rv. pl. 18, fig. 4). The small intestine is very short, 
and the large extensive and wide, filling the whole space of the body 
behind. The air-tubes of the perfect insect form, especially in the 
abdomen, many larger or smaller vesicular expansions, by which 
these animals, notwithstanding their size, are often very light, which 
increases their capacity for flying. 

Compare on the division of this group Mac Lray Hor entomologicae 

and Burmeister Mandb. der Entomol. 111. pp. 93—117. 


A. Melitophila. Abdomen longer than head and thorax, with 
last segment (pygidiwm) produced beyond the truncated elytra. 
Ligula connate with mentum. Mandibles membranous internally. 
Antenne ten-jointed, with club three-leafed. 


Comp. H. GorY and A, PEROEERON Monographie des Cétoines et genres 
voisins, Paris, 1833, 8vo. (with 7% col. pl.), and H. R. Scmaum Analecta 
entomologica. Cum tab. zenea. Halis Saxonum, 1841, 8vo. pp. 32—49. 


Cetonia Far. Elytra on the outer margin sinuate or excised. 
À little triangular part on each side of thorax before elytra (epime- 
ron of mesothorax eminent, conspicuous). Mesosternum termi- 
nating anteriorly in a process between the base of middle fect. 
Scutellum distinct, mostly conspicuous, large, triangular, in some 
covered by a lobe of thorax. 


1 In the third edition of the Catalogue des Coléoptères de la Collection de M. le 
Oe. DÉsraN are enumerated nearly 2300 species. 


ie 


orbieular in most; scutellum often small.) 
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A very natural, though numerous genus. The excision of the 
‘ shield-covers next the hind feet leaves generally a part of the 
margin of the abdomen visible; the wings, since the insect flies 
with closed elytra, pass through the excision. 


Sub-genera: Goliathus Lam. (in part), Gyymnetis Mac L., Cetonia, 
Oremastochilus KNocu. (Add other sub-genera proposed by GoRY 
and PERCHERON, BURMEISTER and others.) 


Sp. Cetonia Cacicus FABR., Goliathus cacicus LuAM., Voer Coleopt. 1. Tab. 
22, fig. 151, GORY et PrRCH. Monogr. Pl. 24, Dict. univ. d' Hist. nat, 
Atlas, Coleopt. Pl. 6; West coast of Africa, Sierra Lueone, &c., as also the 
rare and large species Cet. goliata, Scarabeus Goliathus Drury, Hxotie Ins, 
Tom. 1. Pl. 4o (copied by Ourvier Colcopt. 1. No. 6, Tab. v. fig. 33, 
Dutch edition of SrurM, Tab. zo), Cuv. R. And. ed. ill, Ins. PL. 45, fig. 4. 


(Gymnetis Mac L.) Sp. Oetonia holosericea FaBR., Vort Coleopt. I_ 
Tab. 1. fig. ro, S. America, Surinam ;— Cetonia nitida, Scarab. nitidus La, 
Voer 1. Tab. 3, fig. 23, Cuv. R. And. éd. ül., Ins. PL 45, fig. 5. 


Cetonia aurata FABR., Scarab. auratus L., RESEL Ins. 11. Scarab. terr. 
CL. 1. Tab. Ir figs. 1—5, fig. 9, PANZER D. Ins. Heft 41, Tab. 15; the 
golden beetle, gold-green, elytra spotted white, 7” to 9” long ; common in 
gardens upon roses, elder, Thalictrum, &c. The larva is often found in 
ante’ nests.—eton. cenea GYLLENB., Ceton. floricola HerBst &e. 


‘ 
1 


Prichius Far. Elytra with external margin not excised ;_ 
epimera mostly not conspicuous in front of elytra. (Thorax sub- 


| 


Compare LEPELETIER et SERVILLE Eneyel. méth., Ins. Tom. X. pp. 
JOI— 704. 

Sp. Zrichius abdominalis Dís., Errous. (and Trichius gallieus Dé), ï 
Prichius fasciatus Lat, Gory et PrroHERON Monogr. Pl. ro, fig. ‚e 
Voer Ooleopt. 1. Tab. v. fig. 43, HourrurnN Nat. Hist. 1. ge Stuk, Tab. de | 
fig. 8, Cuv. R. And. éd. il, Ins. PL. 45, fig. 1; this species is different _ 
from the true Trichius fasciatus Li. (see GYLLENHAL in Append. to SCHOENE. — 
Syn. Tom. 3), which I have not observed here ; the Frichius fasciatus L. is Ì 
Trichtus succinctus LATR. (not Scar. succinctus Parr.), GoRY et PERCHER. 
Monogr. Pl. ro, fig. 2 — Trichius hemipterus FABR., Scarab. hemipterus Ly 
Voer Coleopt. 1. Tab. x. figs. 88—go. 


Add genus Znca Leren. et SERV. (species of Cetonia FaABr.), and 
some others of modern writers. Here also belongs, in BuRMEISTER'S 
opinion, genus Zuchirus K1RBY. 

Sp. Euchirus longimamus, Scarab. longimamus Voer Ooleopt. 1. Tab. xr. fig. 


97, HourrurN Nat. Hist. 1. ge Stuk, Tab. 72, fig. 3; habit. in East India 
(Bengal). See other species figured in Wesrwoop Oriental Entomology, 


Tab. r and 13. 
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B. Anthobia (Glaphyride Mac L.). Elytra shorter than abdo- 


men, mostly dehiscent towards the apex. Last dorsal segment of 
abdomen (pygidium) surpassing elytra. Antennee with nine or ten 
joints, club three-leafed. Mandibles horny, membranous on the 
inner side alone. Maxilla with process membranous, often elongate 
and hirsute. Ligula free, membranous, bipartite, produced beyond 
the horny mentum. 


A small group of beetles, of which FaBrrcrus brought the species 
known to him to the genus Melolontha, but which has just as much 
affinity to Prichius. Most of the species are from the old world, especially 
from the south of Africa, some are met with also in the south of Europe 
(Etaly, Portugal). Some species are very hairy ; in some the males are 
distinguished by very long hind-feet with thick thighs; the hooklets of 
the four first feet are mostly bifid. Most of the species are small, between 
3’ and 5”; only few are half an inch or more in size. 


Pachyenema LePrL. et SERV. 
Sp. Pachyenema crassipes, Melol. crassipes FABR., GuÉRIN Zeonogr., Ins. PI. 
25 bis, fig. 6 ; habit. Cape of Good Hope, &c. 
Anisonye LATR. 
Sp. Anisonyex ursus, Mel. ursus FABR., Vorr Coleopt. 1. Tab. 5, fig. 35; 
habit. Cape of Good Hope. 


Amphicoma LATR. 
Sp. Amphicoma bombyliformis, Melol, bombyliformis FABR., GUÉRIN Zeonogr., 


Ins. PL. 25 bis, fig. 2 ; habit. in southern Russia, &c. 
Glaphyrus LATR. 
Sp. Glaphyrus maurus, Scar. maurus Li. &c. 
Add genera Zichnia and Cratoscelis Erronson. Species from 


South America (Chili) with eyes bipartite, claws of tarsi as in 
Glaphyrus and Amphicoma equal, antennse nine-jointed. 


See WIEGMANN'S Archiv. 1835, 1. pp. 267—270, Tab. m1. On other 
genera of this subdivision consult Burmeister Handb. der Entom. Iv. 
PP. 1—67. 


C. Phyllophaga Larr. (with the addition of a part of Xylophiti 


ejusd., Melolonthidee, Anoplognathidae and Rutelidae Mac L., Wesr- 
woop). Elytra shorter than abdomen, with pygidium free. An- 
tenne with eight to ten joints, club with three to seven. Man- 
dibles horny as to the greatest part, furnished internally with a 
lamina membranous, ciliated, with a large tooth at the base. 


ej 
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Ligula horny, immoveable, connate with mentum. Labrum mostly 
exsert, horny. : 


B 


These beetles in the perfect state live in great part on leaves, the _ 
larve on the roots of all kinds of plants. Ee 


Er 


Rutela Latrr. Labrum exsert, mostly descending. Mandibles 
horny, exsert, with external margin often somewhat prominent, 
crenulate or dentate. Maxille with several teeth at the apex. 
Antenne with ten joints, club three-leafed. Weet thick, with claws 
of tarsì unequal, incurved. 


Arecoda Lwacm, Chrysophora Dús, Pelidnota Mac L, Lutela | 
Mac L., Macraspis Mac L., Chasmodia Mac L., and some other i 
sub-genera, on which see Burmmister Zntom. Handb. 1. Lan 
pp. 330—429. ed 


Sp. Rutela chrysochlora LATR., Chrysophora chrysochlora DÉJ., HUMBOLDT 
et BONPLAND, Observ. de Zool. et d'Anat. comp. 1. Pl. xv. figs. 1, 2% 
GuérIN Zconogr., Ins. Pl. 24, fig. 1; Peru; hind feet in male long, with 
broad thighs, and tibise terminating in a triangular process turned inwards. 
Without having this process the hind feet in the male of Scarabaus macro 
pus FRANCILLON, SHAW, Chrysophora macropa DÉ5., are in like manner 
very strongly developed. 


Rutela lineola LArR., Scarabeus (Surinamus and) lineola L., Cetonia 
lineola Far, Vorr Coleopt. 1. Tab. rx. fig. Sr; Surinam, Brazils. —Rutela 
splendida SCHOENH., Oetonia splendida F., Vorr Coleopt. 1. Tab. var 
fig. 62, &c. 


All the species of this genus are exotic ; the most are found in South — 
America ; they have usually lively colours or a metallic lustre. 


Anomala Mraerre (Euchlora Mac L.). Mandibles with ex- 
ternal margin rotundate, entire. Antenne with nine joints. (Other 
characters of the preceding genus; feet less thick, with external 
claw of four anterior feet mostly bifid.) Î 


Sp. Anomala Frischië (Melol. Frischii and Mel. Julii FABR.), PANZER 
Deutschl. Ins. Heft 97, Tab. 9, 10, RarzreBure Porst-Ins. 1. Tab. 3, 
fig. ro; 4” to 6 long, green with usually yellowish brown elytra; it 
differs, however, much in colour ; see the accurate description and syno- 
nymy in ERICHSON Naturgesch. der Ins. Deutschl., Coleopt. UI. 18477, 
s. 625—627.— Anomala horticola, Scarab. horticola L., Melol. horticola F3 
(Anisoplia horticola Mere, Dés., Catal. des Coléopt. ze édit.), PANZER 
Deutschl. Ins. Heft 47, Tab. 15, RATZEBURG Forst-Ins. 1. Tab. 3, fig. 95 
4” long, hairy, with brown-red shield-covers, steel-coloured blue thorax ; 


very common, 
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____Anisoplia Mreerre, Dúj. (in part). Clypeus angustato-produced 
recurved. 


Sp. Andsoplia fruticola, Melol. fruticola F., RArzeBure Forst-Ins. 1. Tab. 3. 
fig. 7 ; in the eastern part of the middle of Europe. 


Note —Sub-genera Strigoderma Dés., Popilia Lracn, Mimela KrrBy, 
Rhinyptia DÉs. Compare BuruuisreR Handb. der Entomol. Iv. 1 
PP. 214—317. 


Anoplognathus Mac L. (with the addition of some other species). 
Labrum porrect, descending, with middle portion acuminate, pro- 
 duced, touching mentum. Mandibles externally rotundate, con- 
Cealed beneath labrum. Antenne with ten or nine joints, club 
_trifoliate. 


Sub-genus: Axoplognathus Mac L. (and Repsimus Leacu). Tarsi 
simple, short, thick, with claws simple. Mesosternum elongate 
mucronate. Antennee with ten joints. 

Sp. Anoplognathus viridi-oeneus Mao L., Rutela Latreillii SonoeNm., Cuv. R. 


And. éd. ill, Ins. PL 42, fig. 3; from New Holland, like the other species 
of this sub-genus. 


Platycalia Dús. 


Species American. Add sub-genus Phalangogonia Buru. 


Brachysternus GUÉRIN (Amblyterus Mac L., Anoplosternus GuÉrIN 
&e.). Mesosternum not acuminate. Antenne with ten joints. 


Adoretus Escnsen. (T'rigonostoma Dís.) 


Note —On this and other sub-genera see BURMEISTER Handb. der Entom. 
IV. 1, PP: 437—477. 


Geniates Kimp. Tarsi dilated, densely pilose beneath (in some 
species of anterior feet alone and only in males). Antenne more 
often with nine, sometimes with ten joints. Mesosternum not 
mucronate. Claws of tarsì unequal, one mostly bifid, the other 
simple. Mentum in males mostly rough with close setee. 

Sp. Geniates barbatus KrrBy Linn. Transact. Xi. Pl. zr, fig. 8, GuÉRIN 

Teonogr., Ins. Pl. 24 bis, fig. 3; habit. in Brazil like several species (all are 
American) of this sub-genus, to which are to be added the allied genera 


Evanos Laporte, Leucothyreus Mao L, and Bolax FrscHer (and Loxopyga 
Wesrwoop). 


Melolontha FABR. (exclusive of some species). Labrum trans- 
verse, emarginate in the middle, mostly bilobed. Mentum horny ; 
VOL. I. 353 
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ligula mostly horny, emarginate. Mandibles horny, triangul 
Antenne with from seven to ten joints, club with three lamellee or 


more, which are mostly longer in males. 


Hoplia Izxac., LATR. Mandibles with broad membranous border 
internally. Antennee with nine or ten joints, club trifoliate. Claws 
of tarsì unequal, posterior feet often with claw single, strong. Body 


sqjuamose. 


Sp. Hoplia philanthus LATR., Hoplia argentea FABR., PANZER Deutschl. Ins, 
Heft 28, Tab. 18, RATZEBURG Forst-Ins. 1. Tab. 3, figs. 14, 15, &c. 


Note. Here are to be inserted several genera of more modern writers, 
Monochelus Iuria., Gyymnoloma Díús. &e. ; on which consult BURMEISTER 


Handb. der Entomol. Iv. 1, pp. 84—202. 


Serica Mac L., Omaloplia Mre., Díés. Labrum connate with — 


clypeus. Mandibles with broad membranous border internally. 


Claws of tarsi equal, bifid. 
Sp. Serica brunnea, Scarabceus brunneus L., Melol. brunnea FABR., Vo ar 
Coleopt. 1. Tab. vm. fig. 53 Panzer Deutschl. Ins. Heft 95, Tab. % 
RarzeB. Forst-Ins. 1. Tab. 3, fig. 12, &c. 
Note. —Add sub-genera Astena, Symvmela, Athlia BRICHSON, 
Dáj., and some others omitted here. 

Melolontha LArr. (and Rhizotrogus ejusd.) Labrum distinct from 
elypeus, descending obliquely backwards. Mandibles with narrow 
membranous border internally. Claws of tarsìi equal, mostly 
denticulate near the base. | 

Eb 


a) Club of antenne trifoliate. Claws of tarsi supplied with a sharp denti- 
cle at the base. Rhizotrogus LATR. Antenne with ten joints, Amphimalluss 
Larr., Mursanm. Antenne with nine joints. Sp. Melol. solstitialis® 
FABR., Scarab. solstitialis L., Vorr Col. 1. Tab. vr. fig. 51, RATZEBURG# 


Forst-Ins. 1. Taf. 1m. fig. 5; brown, hairy, 7 —8” long. F 


b) Club of antenne in males 5—7, in females 4—6 jointed. (4 
Laporte, Polyphylla HARRIS, Ericson, Melolontha ERrCHSON.) 


Sp. Melolontha fullo, Scarab. fullo L., Reeser Ins. 1v. Tab. XXX, VOET 
Coleopt. 1. Tab. vr. figs. 48, 49, Domúriu Cons. gén. s. U. Ins. PL 4, fig. Óf 
de dwinkever, le foulon, grosser Julius kever, Dünenkäfer, the Fullers 
15” long ; antenne of male with seven long leaves at the end, those 0 
female with only five shorter ; blackish brown and sometimes red-brown 
with white ‘irregular spots on the shield-covers, as though marbled# 


scutellum almost entirely white. 


Mel. vulgaris, Scarabceus melolontha L., Rasen Ins. mm. Scar. terr, CL 1 
Voer Coleopt. 1. Tab. vr. figs. 45 46; de meikever, le hanneton, der 
Maiküfer, the Cockchafer ; nearly one inch long ; the male with seven 


k 
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leaves at the club of antenne, the female with six shorter ; thorax black 
with a white felt ; stone-coloured or red-brown shield-covers. The larva 

EE lives three years underground, and destroys the roots of plants; in the 
autumn of the fourth year it changes into a nymph, from wbich the beetle, 
that lives on leaves of all kinds of trees, after some weeks makes its 
appearance, but commonly continues under ground until May. This 
insect in some years appears in large numbers, and causes dreadful damage, 
as for instance, according to the newspapers, in 1836, around Quedlimburg, 
where, in the middle of May, 132 Dutch mud (of four bushels) were col- 
lected. Another species, somewhat smaller, with reddish-brown thorax, of 
the same colour as the shield-covers, Melol. Hippocastani FABR. (PANZER 
Deutschl. Ins. Heft 97, Tab. 6, Resru 1. L. figs. g, ro) is met with in this 
country in some years as well as the former, and sometimes in no fewer 
numbers. Compare on the cockchafer SuKow Naturgesch. des Maikäfers 
(aus dem raten Stück der Verhandl. des Badischen Landwirtsch. Vereins) 
Carlsruhe 1824, (with an anatomical description of the larva and beetle), 
and SrrAUS DURCKHEIM Cons. gén. &c. 


D. Xylophila (Xylophili LArr. in part, Dynastide Mac L., 
Wesrw.). Elytra shorter than abdomen, with pygidium free. 
_Antennee short, mostly with ten (more seldom eight or nine) joints, 
with club lamellate, always with three joints. Mandibles princi- 
 pally horny, produced at the apex beyond the clypeus, armed with 
a tooth at the base, mostly supplied internally with a border mem- 
branous, ciliated, narrow. Ligula horny, connate with mentum. 
 Labrum covered by clypeus. Claws mostly equal (except those of 
anterior tarsi in males of some species). Scutellum distinct, moderate 
or small, broad, triangular, with apex rotundate. 


These insects often present a great difference of form in the two 
sexes, the head and thorax in the male being armed with horny 
excrescences, which in the female are less developed or entirely 
absent. They are usually brown or black in colour ; some exotic 
species are amongst the largest of beetles. The larvee live in decay- 
ing wood and in garden mould. 


+ OClypeus broad, mostly rotundate or subsinuate. Head of both sexes 
unarmed, or supplied with a small tubercle, never horned. ' 


Hewvodon Ortv., Fapr. Mandibles not crenate exteriorly. Body 
sub-orbicular. Elytra dilatato-marginate. Head small, with eyes 
minute. 

Sp. Hexodon reticulatum Ourv., GUÉRIN Jconogr., Ins. Pl. 23, fig. 6; habitat 
Madagascar. 
Pachylus Dís., Bura. 
33 —2 
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Cyeloeephala Larr. Mandibles not crenate exteriorly. Bod 
oval. Elytra not dilated. Anterior tarsì in males mostly incras 
sated. 


Species exotic, most from South America. FABRICIUS placed those known to 
him amongst the Melolonthe. Sp. Cycloe. melanocephala, Mel. melano- p 
cephala Farr., Vort Coleopt. 1. Tab. 9, fig. 80; Cycl. wndata, Mel, 
spilophthalma HerBsrt, Voer Coleopt. 1. Tab. ro, fig. gr. 


Note. — Add genus Chapelus Mac Li. and some other sub-genera described _ 
by Burmeister Handb. d. Entom. v. pp. 18—86. 


FF Clypeus narrow, often acute; mandibles at the sides of clypeus not 
covered, with external margin often crenate. 


Scarabeeus LArr. (with the addit. of genera Philewrus ejusd, 
and Orgyctes ILLIG.), Geotrupes FABR. 


a) Head mot different in the sexes, never horned but either smooth or 
armed with one or two tubercles, gibbous. Thorax in males often tuberculate 


i 
b 

or horned. | 

_ Strategus KirBy. 
Sp. Scar. Alvus L., Vorr Coleopt. 1. Tab. xvrm. fig. 122, Tab. xIx. fig. 128; 
habitat South America. 4 

Ll 


b) Head different in the sexes, of male tuberculate or horned, of female 
obsoletely tuberculate or entirely unarmed. 


Sub-genera: Philewrus LATR., Agaocephala MANNERH., Orgyctes 
Irie, Scarabeeus LATR. 


Note — This section of the Scarabwi is indeed numerous, but the genera 
of modern writers, most of them artificial, scarcely seem to throw any light 
on the distinction of species and the natural arrangement. Oryctes indeed 
is distinguished by defect of teeth in the maxillee, but there are species 
similar in habit with denticulate maxillee, which cannot be separated from 
the Oryctide (genera Stypotrupes BurM., Xyloryctes Horre). Character 
non facit genus. 


Sp. Scarabceus nasicornis L., SWAMMERDAM Bibl. Nat. Tab. xxvm., R@sEL 
Ins. 11. Scar. terr. Cl. 1. Tab. vr. —IX., PANZER Deutschl. Ins. Heft 28, 
Tab. 2 ; the Rhinoceros-beetle; found especially under bark in hot-beds. 


Scarab. Hercules L., Vort Coleopt. 1. Tab. xm. fig. 98, RaesrL Ins. mn, 
Scar. terr. Preef. Cl. 1. Tab. A. 1. Tom. rv. Tab. v. fig. 3, from the West 
Indies, &c. These large beetles live on the sap that flows from wounded 
trees or roots; for that purpose they wound the bark with their horn, as 
the Zucani do with their jaws. 


EB. Arenicole (Trogidae Mac L., Wesrwoop, and Geotrupes 
corund.). Elytra covering the abdomen completely. Abdominal 
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stigmata situated in the membrane between the ventral and dorsal 
gegments, all covered by the elytra. Ligula not distinct from 
mentum. Labrum horny, mostly exsert beyond clypeus. Mandi- 
bles horny. Antenne with ten or eleven joints, club always 
 trifoliate. 


A. Ventral segments of abdomen five. 


Trox FaBr. Ligula covered by mentum. Antenne with ten 
joints. Head small, nutant. Thorax transverse, with anterior 
amgles produced. Elytra hard, posteriorly involute, inflected, 

rugose, often muricate in longitudinal rows. 
Sp. Trox arenarius FABR., Silpha scabra L., PANZER Deutschl. Ins. Heft 97, 
Tab. 1 ;—Prox sabulosus L., Scarab. sabulosus L., SrurM Fauna, Ins. IL. 
Tab. 38. These insects rarely fly. There are species that have no wings, 


as Trox horridus F., from the Cape of Good Hope; they form the sub- 
genus Phoberus Mac L, 


B. Ventral segments of abdomen six. 


Hybosorus Mac L. Ventral segments of abdomen connate, ex- 
cept the last free. Antenne ten-jointed. 


Sub-genera: Phaeochrous Lr. (Atimus Dés.), Cheetodus West- 
woop, &c. 


Orphnus Mac L. 


Geotrupes LaTr. Ventral segments of abdomen free. Antenne 
with eleven joints, club perfoliate. Eyes divided by the margin of 
head. Mandibles horny, armed at the apex. Ligula bilobed, with 
lacinise exsert beyond mentum. Body oval. Feet strong, with 
tibise spinose. 

Sp. Geotrupes Typheus, Scarab. Typheus L., FasBr., Voer Coleopt. 1. Tab. XIX. 
figs. 124, 125, PANzER Deutschl. Ins. Heft 2, Tab. 23; black, the male 
with three horns on the thorax directed forwards.—Geotr. stercorarius, 


L., FABR., PANZER Deutschl. Ins. Heft 49, Tab. 1, SrurM Fauna, Ins. 1. 
Tab. vr. fig. a— Geotr. vernalis, Scar. vernalis, &c, 


Sub-genera : Bulboceras KirBY, Odontceus MEGERLE and some 
others of modern to be inserted here. 


Lethrus Scororr, FaBr. Ventral segments of abdomen free. 
Antenne with eleven joints, club obliquely truncated, tunicate, 
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with ninth joint including the two following. Eyes bipartite by 
the margin of head. Mandibles horny, large, exsert, ending exter: 
nally in a tooth incurved, obtuse, with internal side serrate towards 
the base. Thorax very broad. Body ovate, short. HElytra con 
nate ; only short rudiments of wings. Posterior feet remote. 


Sp. Zelhrus cephalotes FABR., PANzER Deutschl. Ins. Heft 28, Tab. r 
Dumérrn Cons. gén. 8. U. Ins. PL. 7, fig. 1 ; habit. in Austria and south of 
Russia. 


F. Coprophaga (Aphodtidae Mac L., Westw., and Scarabaeidae 
eorund., Coprides LracH, Errcns.). An stigmata situated 
in the between ventral and dorsal segments, all covered 
by elytra. Elytra entirely covering abdomen in some, truncated i 

others, not concealing the posterior part of pygidium. Ligula 
separate from mentum. Labrum membranous, covered. Mandibles, 
membranous, ciliated. Antenne with eight or nine joints, club 
always trifoliate. 


Copris Grorrr. Antenne with eight or nine joints. Ventra 
segments of abdomen connate. Posterior tibiee with single spur 
Scutellum mostly indistinct or very small. Intermediate feet more 
remote from each other at their insertion than the rest, sometimes 
very distant. 


„ Note — Many species are without anterior tarsi; in some there is à 
sexual difference, so that this defect is peculiar to males. Compare 
Brouué Ann. des Sc. nat. sec. Série, Tom. vim. 1837, Zoolog. pp. 246— 
249. They form balls from dung, roll them very diligently, and having 
inclosed an egg in each, hide them underground. 


Ateuchus Weper, Fagr., Scaraboeus Mac L. Posterior feet 
elongate, with tibiee slender, tarsi filiform ; last joint of tarsi longer 
than rest. Head not horned, with broad margin and clypeus often 
both dentate. Eyes partly divided by exsert margin of head or 
entirely bipartite. 


Sp. Copris sacer, Scarab. sacer L., DUmÉR. Cons. gén. s. l. Ins. Pl. 4, fig. 43 
this species is found in southern Europe and in the north of Africa ; it may 
with the Ateuchus dEgyptiorum LATR., GUÁRIN Zconogr., Ins, PI. or, fig. 1, 
be taken for the saered beetle which the Egyptians figured on their monu- — 
ments, and imitated in different kinds of stones as ornaments for the dead — 
and amulets ; this beetle was by others taken for an emblem of the world 
on account of the ball which it rolls (... srA\dooer opaupoetdês ragam 
cop TÔ Kbopw oxfjpa, HORAPOLL. Hier zt I. ro). ê 
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See on this genus Wesrwoop Deser, of new species of sacred beetles, 
Trans. of the Linnean Soc. 1. pp. 1 55—163, Pl. 29. 


Sub-genera Gymnopleurus ÍLUG., Sisyphus LATR., Circellium LATR., 
Canthon HorFrMANNs, (Coprobius LATR.) and some others. 


Copris Far. Posterior feet with tibize dilated at the apex and 
tarsi ciliated beneath. First joint of tarsi larger than the rest. 
Head of males often horned (sometimes of females also). 


a) With third joint of labial palps very small, scarcely distinct. 


Sub-genera: Burysternus DALM. (Aschrotes Mao L.), Drepanocerus 
KirBy, Oniticellus Zireu., Onthophagus LATR. 


Sp. Copris muckicornis, Scarab. muchicornis L.;—Copris cenobita FABR., 
Panzer Deutschl. Ins. Heft 48, Tab. 6, &c. 


b) With third joint of labial palps distinct. 


Sub-genera Onitis FABR., Phaneus Mac L., Copris LATR., Ontherus 
Errors, Pinotus ejusd., Canthidium ejusd., Macroderes WesTw., Scato- 
nomus Errcus., Ontocharis Dés., Scatimus Errous,, Oheeridium LEPELET. 
et Serv, Pedaria LAP, Coptorhina Hor. 


Sp. Copris mimas FABR., Scarab. Mimas L., Rasru Ins. 1. Scar. Cl. 1. Tab. B, 
fig. 1, Voer Col, 1. Tab. XXI. fig. 4; habitat in South America, &c. 


Aphodius Irtia., FABR., LATR. Antenne with nine joints. 
Abdomen with ventral segments free. _Posterior tibieo with two 
terminal spines. Eyes undivided. Scutellum distinct. 


Sub-genera : Aphodius, Ozymus and some others proposed by MULSANT., 


Sp. Aphodius fimetarius, Scar. fimetarius L., Rasen Ins. IL. Scar. terrestr. 
Prafat. Cl. 1. Tab. A. m. fig. 3, Voer Col, 1. Tab. 21, fig. 147, PANZER 
Deutschl. Ins. Heft 31, Tab. 2 ;—Aphod. subterraneus, Scar, subterraneus 
L., PANzER Deutschl. Ins. Heft 28, Tab. 3, &c. 


Compare SCHOENHERR Syn. Insect. 1. 1, PP: 66—8g, and ScHMIDT 
Revision der Deutschen Aphodien-Arten, GERMAR’S Zeitschr. f. d. Entom. HI. 


8. 83—175: 


Note — Here are to be placed, according to ErICHSON, genera 
gialia Larr, and Chiron Mac L.; they differ however, in the 
labrum and mandibles being horny ; wherefore they ought to be 
counted with the preceding section of the Arenicolce as by LATREILLE. 
Jgialia is enumerated by WesTwooD with the Frogidee ; Chiron, 
on account of a certain similarity of habit, is considered by many 
to be allied to the Passali. 
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Family LVIL Xylophaga nob. (Genera from the family of the 
Aylophagi Larr., Prindores and Xylotrogi ejusd.). Antenne fili- 
form, sometimes serrate or pectinate (at least in males), in others 
terminated abruptly by larger joints. Mandibles horny, short, den- 
tate. Maxille bilobed. Palps filiform or thicker towards the 
extremity, short. Body cylindrical or oval. Head, as to the 
greatest part, mostly received in thorax. 


Bostrichus GROFFR. (Apate FABR.). Antenne with ten joints, 
club triarticulate, perfoliate. 'Tarsi with joints simple, first very 
small, scarcely distinguishable. Thorax gibbous. 


Sp. Bostrichus capucinus, Dermestes capueinus L., GrorrroY Zus. 1. Tab. 
5, fig. 1, DuMÉRIL Cons. gén. s. Ul. Ins. PL. 17, fig. 1, RArzeBuRG Forst- 
Ins. 1. Tab. x. fig. 14, &c. 


Psoa FABR. 


Dysides Perry. 
Cis LATR. 


Anobium FABR. (Pinus L.). Antenne with eleven joints, the 
three last larger, the ninth and tenth obeonical, the eleventh oval. 
Body oblong, anteriorly and posteriorly rotundate. Tarsi short, 
with five distinct joints. 


Sp. Anobium striatum ILLIG., Anobiwm pertinax FABR., PANZER Deutschl. Ins. 
Heft 66, Tab. 5; 13—2”’ long, black-brown with striated elytra. They 
live in old wood, and render our furniture wormeaten, by small round holes, 
from which a fine yellow powdered wood falls. The larva lives in these 
eylindrical passages, and resembles, like that of Apate, the larva of the 
cockchafer in miniature (see fig. of the larva of Anob. tessellatum in RATZE- 
BURG Forst-Ins. 1. Tab. mr. fig. 19, of Apate ibid. Tab. xrv. fig. 33). This 
little beetle causes a ticking sound in the wood, from which vulgar super- 
stition derives an unfavourable omen, as appears from the names Todtenukr, 
Lhorloge de la mort, Death-watch. Another smaller, red-brown species, 
Anobium paniceum, Dermestes paniceus L., PANzER Deutschl. Ins. Heft 66, 
Tab. 6, lives in biscuit, wafers, &c., and sometimes gnaws through the 
corks of bottles filled with white, sweet wine. 


Comp. on the German species of this genus STURM Fauna, Ins. XI, 1837, 
s. 98— 244. The intestinal canal of Anob. striatum is described and figured 
by LáonN Durour, Ann. des Sc, nat, XIV, 1822, pp. 219—222, Pl, xm. 

Dryophilus Curvrov. With three last joints of antenne cylindrical, 
very long, slender. 


Sp. Anobiwm pusillum GYLLENH., Dryoph. anobioïdes CHEVROL, GUÉRIN 
Magas. de Zool. 1832. C1. rx. pl. 3. 
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Dorcatoma Hersst, FagBr. Antenne with first joint thick, 
conical, the following to the eighth small, the three last forming the 
greatest part of antennee, the ninth and tenth serrated internally, 
eleventh oval. Body oval, abbreviate. 


Sp. Dorcatoma Dresdense HeRBST, PANZER Deutschl. Ins. Heft 26, Tab. ro, 
&e. Comp. Figures in Stura Ì. 1. Tab. 244, 245. 


Ptinus L. (in part). Antenne with eleven joints, filiform, long 
(longer than half the body), with joints sub-equal. Thorax cylin- 
drical, constricted posteriorly. Scutellum small, distinct. Peet 
long, slender, with tarsi distinctly five-jointed, the first joint 
elongate. 


Sp. Ptinus fur L., PANZER Deutschl. Ins. Heft 99, Tab. 4, ma. (Ptinus clavipes 


PANZ.), GEOFFR. Ins. 1. PL. m. fig. 6 fem. ; r}—2’" long, the antenne of 
the male somewhat longer than body, the abdomen elongate, cylindrical, 
so that it resembles a small goat-beetle ; the female with the abdomen more 
oval and wingless. This insect lives in old wood, in herbaria, in collections 
of birds and insects. GOEZE has described and figured the metamorphosis 
circumstantially ; Naturforscher, vir. 1776. s. 76—8g, Tab. 1. figs. 1—12. 


Gibbium ScoPorr. Antenne with eleven joints, filiform, longer 
than half the body, with joints obeonical, sub-equal, the last oval. 
Thorax broader posteriorly. Head small, nutant. Elytra united ; 
wings none. Scutellum none. ’ 


Gibbium scotias, Ptinus Scotias FABR., PANZER Deutschl. Ins, Heft 5, 
Tab. 8. 


Add sub-genus Mezium CURTIS, STuRM Fauna, Ins, XII. pp. 34—38, 
Tab. 248. 


Prilinus Greorrr., Far. Antenne with eleven joints, not 
longer than half the body, serrate or (in males) pectinate. Thorax 
posteriorly of the breadth of elytra. Wings and scutellum distinct. 
Feet short, with tarsi distinctly five-jointed. 

Sp. Ptilinus pectinicornis FABR., Ptinus pectinicornis L., PANZER Deutschl. 


Ins. Heft 3, Tab. 7, Srurm Fauna, Ins. x1. Tab. 236, &c. Add sub-genus 
Xyletinus LATR., comp. STuRM ibid. Tab. 237. 


Lymexylon FaBr. Body elongate, narrow. Antenne of the 
length of head and thorax, with eleven joints, filiform or sub-ser= 
rate. Mandibles short, thick, dentate. Maxillary palps of males 
with last joint ramose, flabellate. Head almost globose, nutant, 
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separated from thorax by a neck. Elytra shorter than abdomen, 
sometimes very short. Tarsi distinctly five-jointed. 


Sub-genera: Lymexylon Far, Mylocobus Larr., Átractocerus 
Parrsor-BEAUVOIS. 


Genus Cupes Fapmr. scarcely belongs here. 


Family LVII. Serricornia s. Priocerata. Antenne mostly 
short or moderate, more rarely inerassated towards the apex, filiform 
or more slender at the apex, serrate or pectinate, especially in 
males. Body elongate. Elytra mostly covering abdomen entirely. 
Penultimate joint of tarsì often bilobed. 


IL. Prosternum not produced anteriorly beyond the mouth, nor 
mucronate posteriorly (with few exceptions). Body mostly soft, 
flexible (Malacodermata LATR., Aprosternd Wesrw.). 


Clerus Grorrr. Palps, either all or at least labial, with last 
joint truncated, mostly broad, obtrigonal or securiform. Mandibles 
with apex acute, internal side emarginate or armed with another 
tooth. Penultimate joint of tarsi bilobed, first in many very short 
or indistinct. Head and thorax narrower than abdomen; head 
posteriorly received in thorax. Antenne filiform or subserrate, in 
many clavate, with three terminal joints thicker. 


Sub-genera : Znoplium Latr., Neerobia LarR., (Corynetes FABR.), 
Laricobius RosENHAUER, Olerus Grorrr., Larr. (Trichodes FABR.) 
Thanasimus Larr, Epiclines Curvr., Opilo Larr. (Notoxus FABR. 
not Grorrr.), Zurypus KirBy, Arina Kimsy, Tillus Orrv., Cylidrus 
LATR. 


Sp. Clerus alwearius, Trichodes alvearius FABR., PANzER Deutschl. Ins. Heft 31, 
Tab. 14, RÁÉaumur Jns. vr. Tab. 8, figs. 9, ro, pp. 82, 83; the red larva 
lives parasitically in the nests of wild bees (of the genus Osmia). — Clerus 
violaceus, Dermestes violaceus L., Necrobia violacea LATR., PANZER Deutschl, 
Ins. Heft 5, Tab. 6, Dumúr. Cons. gén. 8. l. Ins. PL. 17, fig. 4, &c. 


Pelocophora Des. 


Melyris Far. Palps filiform, short. _Mandibles emarginate 
or bidentate at the apex, narrow, elongate. Thorax oblongo-quad- 
rate, little convex or plane, covering the base alone of head. Joints 
of tarsi entire ; claws unidentate or bordered internally at the base 
by a membrane forming an appendage resembling a tooth. Body 
oblong, with dorsum plane. Antenne filiform or serrate. 
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Sub-genera: Dasytes PAykK., Fanr., Melyris Fanr., Zygia FABR., 
Malachius FABR.,‚ Ourv. 


Sp. Melyris ceerulea Iurae., Dasytes coeruleus F., PANzer Deutschl. Ins. Heft 
96, Tab. ro;—Malachius neus, Cantharis cenea L., Vorr Coleopt. 1. Tab. 
46, fig. 7, PANZER Deutschl. Ins. Heft ro, Tab. 2; REN bipustulatus 
Far, Canthar. bipustulata L., Vorr Col. 1. Tab. 46, fig. 6, PANZER 
Deutschl. Ins. Heft ro, Tab. 3, &c. 


Malthinus LATR. 


Telephorus Scmerr., LATR., Cantharis FaBr., Drs. (Species of 
Cantharides Li). Palps securiform. Antenne filiform, with joints 
elongate. Mandibles very acute, not emarginate. Penultimate joint 
of tarsi bilobed ; claws simple. Body oblong, soft. Head deflected, 
covered at the base by thorax. 


Sp. Telephorus fuscus, Cantharis fusca 1, Voer Coleopt. 1. Tab. 46, fig. 3; 
—Teleph. melanwrus, Canthar. melanura L., Vort ibid. fig. 2, PANZER 
Deutschl. Ins. Heft 85, Tab. 6, &c. On the metamorphosis of certain species 
cons. De GEER Zus. 1m. Pl. 2, figs. 5— 11, and BLANCHARD, GUÉRIN Mag. 
de Zool. 1836, Ins. Pl. 168. 


Silis Mrerrre, Dé. 


Drilus Orrv. Palps thick, conical. Mandibles bidentate. An- 


tennee serrate or pectinate in males (antenne of females with ten 
joints obeonieal, subserrate). Penultimate joint of tarsi bilobed ; 
claws simple. Females apterous, elongate, resembling larve, far 
larger than males. 


Sp. Drilus flavescens OLrv., GEOFFR. Ins. 1. Pl. r, fig. 25, DuMÉRIL Cons. 
gén. s. Ll. Ins. PL. 9, fig. 5, male, GUÉRIN Zconogr., Ins. PL. 14, figs. 4, 5. 
The larva was discovered by the Count MIeLzINSKY living as a parasite in 
Helie nemoralis, and the insect which proceeded from it (M. saw the female 
only) considered to be a new genus, and named Cochleoctonus. Ann. des 
Sc. nat. T. 1824, pp. 67—77, PL. 7. DESMAREST first discovered that this 
animal was the female, hitherto unknown, of Drilus flavescens ; Ann. des 
Se. nat. II. pp. 257—270; comp. also, ibid. p. 443, &c., V. AuDouin 
Rech. anatomigues sur la femelle et le mâle du Drile jaunâtre, Pl. 15. 


Lampyris L. Antenne approximate at the base, filiform, with 
eleven joints. Eyes in males very large. ‘Thorax plane, semiorbi- 
culate, covering head, concealing it. Maenbies entire. Penulti- 
mate joint bf tarsi bilobed; claws simple. Females mostly 
apterous. 
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Sp. Lampyris splendidula L., Panzer Deutschl. Ins. Heft 4, Tab. 8, m. and 
fem., Sonzrrer, Elem. Entom. Tab. 74 (male), Dumérro, Cons. gón. sl. Ins, — 
„PL. 9, figs. 1, 2 (de glimworm, Johanniswurm, le ver Vuisant, the glow-worm). 
This species, and some others (Lampyris noctiluca L., Lamp. hemiptera, 
Lamp. italica, &c.), diffuse a phosphoric light by night; the males shine 
less than the females, and with them the light ceases after the pairing; the 
females, on the other hand, are very luminous when laying eggs. G. R. 
TREVIRANUS was of opinion that the light proceeded from the internal 
genital organs; this subject is fully treated by him Biologie, Vv. s. 105— 
116, Verm. Schriften, 1. 8. 87—g3. The light becomes dull in carbonic 
acid and hydrogen gases, and stronger in oxygen gas; see on these and 
other particulars a letter of Marrrvocr to Dumas in the Comptes rendus, 
I4 Aug. 1843. 


On the different species of this genus comp. Zssaë d'une revision du genre 
Lampyre par Dr LA Porrm Ann. de la Soc. entomol. II. 1833, pp. 122, 
123. 


Phengodes HorrMaANNs. Antenne with eleven joints, bipectinate, 
with cirri convoluted spirally. Elytra posteriorly narrowed. 


Species American, as Lumpyris plumosa FABR. &c. 


Amydetes HOFFMANNS. 
Omalisus GEOFFR. 
Dictyoptera LATR. 


Lycus Far, Orrv. Head small, concealed under the shield of 
thorax, with mouth porrect, rostrate. Palps with last joint thicker. 
Antennee approximate, filiform or serrate. Elytra in many dilated, 
broader than abdomen. 


Comp. on this genus Fagron Syst. Bleuth. m1. pp. 11o—118, and 
DALMAN in SCHOENH. Synon. Ins. 1. 3, Append. pp. 25—33, Tab. 5. 


Cyphon Fapr., (Elodes Larr., Scirtes ILLIG., LATR.). Mandi- _ 
bles entire, with apex simple, small, scarcely exsert beyond 
labrum. Palps filiform, labial furcate at the apex, with last joint 
inserted before the apex of penultimate. Antenne distant, longer 
than thorax. Elytra rather soft. Posterior feet in many saltatory, 
with femora incrassated. 


Sp. Cyphon hemispheericus FABR., PANZER Deutschl. Ins. Heft 96, Tab. 7, &c. 
Add genera Zubria Zrran, Nycteus LATR. 
Dascillus LATR. 


Pulodactyla ILuie. 
Sub-genus : Colobodera, Kuue. 


INSECTA. 525 


Comp. Krva Veber zwei neue Käüfergattungen, WIRGMANN'S Archiv f. 


Naturgesch. 1838. s. 67—70. 





Rhipicera Larr., Krrpy. 
Sandalus KNocn. 
Callirhipis LaArr. 
Anelastes KrrBy. 


Cebrio Orrv., FaBr. (in part). Mandibles entire, with apex 
simple, exsert, decussating. Palps filiform, labial with last joint 
obconical, truncated. Antenne distant, longer than thorax (in fe- 
males shorter, thick). Thorax broader posteriorly, with angles 
produced. Prosternum mucronate posteriorly. 

Sp. Cebrio gigas FaBr., Dumúrir Cons. gén. s. l. Ins. PL. 8, fig. 1, PANZER 
Deutschl. Ins. Heft 5, Tab. ro; in south of Europe. The female lives under 
ground, and continues there at pairing time, protruding the abdomen alone, 


so that the male does not see her. AUDOUIN et BRruuLÉ Hist. nat. des Ins. 
VI, 1837, pp. 221, 222. 


Physodactylus Fiscurr. 


H. Prosternum produced anteriorly as far as the mouth or be- 
yond the mouth, mueronate posteriorly. HElytra hard. (Sternovi 
LArRr., Macrosternd W esTw.) 


Elater L. Antenne setaceous, serrate or pectinate. Mandibles 
emarginate at the apex or bidentate. Palps with last joint larger, 
obtrigonal, truncated. Mucro of prosternum received in a cavity of 
mesosternum. Body elongate, with thorax oblong, narrower ante- 
riorly, of the breadth of elytra posteriorly, with angles produced, 
acuminate. Tarsi slender. 


Spring-beetles. When these animals are touched, they retract their feet 
considerably. Since the feet are very short, these beetles, when laid on 
their back, are not able to reach the ground, and so could not right them- 
selves again, if they could not by throwing themselves upwards attempt to 
regain their feet. The animal, lying on its back, bends the thorax towards 
the back or downwards, and thus causes the style of the prothorax to 
emerge from the cavity in which it lies when at rest. Then bending the 
body suddenly, so that the point again shoots into the cavity, the insect 
with the back part of the thorax forcibly strikes the ground, and is thrown 
upwards by the rebound. 


The larve live under the bark of trees, in decaying wood, or under 


ground, where they gnaw roots. They have an elongate cylindrical body 
with six feet and a very hard horny skin. 
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Campylus Fiscu., Ewophthalmus LATR. Head behind the eyes 
exsert from thorax. Eyes large, globose. Body elongate, almost 
linear. 





Sp. Campylus linearis, Elater linearis L. (and Elater mesomelus ejusd), k 
PANzER Deutschl. Ins. Heft 8, Tab. rr. 


Elater nob. Head received in thorax as far as the posterior 
margin of the eyes. 


Sub-genera: Ludius Latrr., Ctenicerus LATR., and many others proposed 

by EscmscHoLrz and STEPHENS. Comp. WesrwooD Modern Classific., 
Generic Synopsis, pp. 25-—27, and GERMAR Zeitschr. f. die Entom, U. 
pp. 241—278, IV. pp. 43-108, V. pp. 133-192, &c. 

Sp. Mater murinus L., Vorr Ool, 1. Tab. 44, fig. 26;—Elat. eneus L., 
Voer ibid. fig. 24 ; Elater aterrimus L., PANZER Deutschl. Ins. Heft ror, Tab. 
15, &e. The larve of Wlater (Agriotes Esouscu.) segetis, Elater lineatus L., 
and other similarly thin and elongated species are sometimes extremely 
injurious; they gnaw the roots of grasses and corn. See on these wireworm8_ 
KirBy and SprNor Introd. to Entom. 1. pp. 180, 181, and WesTwooD, 
Modern Classif. 1. p. 238, and the authors there cited. 


Amongst the numerous exotic species we note only Zlater (Pyrophorus 
Irrre.) noctilucus L., Voer Coleopt. 1. Tab. 43, fig. 16; it has on each 
side of the thorax a smooth yellow spot; by night it emits a clear light, 
which radiates principally from the spots on the thorax (comp. TREVIRANUS 
Biologie, v. s. roo— 103, 475). This, with other phosphorescent species (see 
KirBy and SPENCE Introd. 11. pp. 410—412), is found in South America. 
Comp. GERMAR Zeitschr. f. Entomol. 11. 1841, s. 1—76, J. Curtis ón 
Zool. Journal, 111. 1828, pp. 379— 392. 


[A fine specimen of Blater noctilucus, which had been imported in a cargo 
of logwood, came into VAN DER HaveN’s possession after it had lived some 
weeks in other hands. He kept it alive for a fortnight. The phosphorescent 
spots were, in the dark, first blue, then emerald green, then incandescent. 
Large printing could be read by the light, but it was necessary to carry the 
insect along the lines to read continuously. In oxygen gas the luminosity 
was not more splendid. Experiments to determine whether the tempera- 
ture rose with the phosphorescence were interrupted by the death of the 
amimal. On dissection, nothing peculiar was observed beneath the spots on 
the thorax, except large or smaller masses of the adipose body connected 
by numerous trachee. The Professor thinks it not impossible that the 
production of light may not be confined to a particular region, but may 
occur wherever the adipose body occupies the spaces between the organs in 
sufficient mass, and is adequately supplied with air-tubes. The two spots 
on the thorax, though destitute of the brown colouring matter, are of the 
same thickness as the neighbouring integument. Does this thickness, the 
Professor asks, account for the transmission of the green light, whilst that 
which proceeds occasionally from parts of the inferior surface, where the 
membrane is thin, is yellow? However this may be, the adipose body m 
be very unequally phosphorescent, otherwise the light from the under 
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surface would be always strong as that from the upper. But it is 
produced only rarely, and when the animal makes much exertion, See 
VAN DER HAVEN in the Album der Natuur, 1855, 7° Aflev. bl. 205. ] 


Cerophytum LATR. 
Throscus LATR. 
Hucnemis AHRENS. 


Comp. Buenemis, insectorum genus, monographice tractatwm iconibusque 
ülustratum a Barone Dr MANNERHEIM, Petropoli, 1823. 8vo. recus. in 
Ann. des Sc, natur. III. 1824, pp. 426—434. PL. 27. 


Galba LATR. 


Melasis Orrv. Last joint of palps large, globose. Antenne of 
males pectinate. Tarsi slender. 


Note —We omit here several sub-genera, to be inserted between the 
genera Mlater and Buprestis. 


Buprestis L. Antenne inserted between the anterior part of 
eyes, serrate, with short teeth. Mandibles short, triangular, with 
apex simple. Palps filiform. Head retracted within thorax nearly 
as far as the posterior margin of eyes. Thorax trapeziform, broader 
posteriorly. Scutellum small or none. Tarsi with first four joints 


dilated, bilobed. 


Compare SOLIER Essai sur les Buprestides, Ann. de la Soc. entom, 11. pp. 
261—316. 


Sp. Buprestis gigantea L., Vorr Coleopt. 1. Tab. 48, fig. 1, SurzeR Kennz, 
der Ins. Tab. vr. fig. 38; 2” 3 long ; green copper-coloured ; the feet 
steel-blue ; the shield-covers terminating in two points; South America. 
— Bupr. fulminans FaBr., 1” ro” long, green shining, the elytra striped 
longitudinally with fine points, with ten fine teeth at the apex as though 
serrated, and a red copper-coloured spot; very common in Java. In 
southern Africa many species are found, which are beset with little bundles 
of hairs on the shield-covers, as Buprestis fascicularis L. In Europe, 
of this numerous genus! there are met with comparatively only few and 
smaller species. The larve live in bark and wood of trees ; they have no 
feet, are elongate, flat and distinguished by the breadth and size of the 
first ring of the body next the head. 


Sub-genera: Prachys FABR., Aphenisticus LATR., Buprestis LArr. 
(Agrilus Mecerve and many sub-genera proposed by Escuscrourz, 
Sorrer, De LA Porte, and Gory, &c.) 





1 DuPoNcHerT announeed a few years ago that he had found in different cabinets 
more than r5oo species of this genus, —Dict. univ. d' Hist. nat. 11. p. 779. 
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Family LIX. Brachelytra (Migroptera GRAVENHORST). Án- _ 
tennee mostly moniliform, of the same thickness towards the apex, 
or thicker at the apex. Elytra much shorter than abdomen, en- 
tirely covering the wings which are long and replicate, not dehis- 
cent. Body mostly narrow, elongate, arcuate upwards, the insect 
running. Dorsal segments of abdomen all horny. 


Most of these insects live in offal, dung, or under decaying plants. 
They live on animal substances, especially other insects ; so also the 
larvee, which are elongate, with a large head and six strong feet. 
he intestinal canal of these beetles is straight and short ; there are 
four vasa wrinaria. The similarity of these beetles with the genus 
Forficula amongst the Orthoptera (see above, p. 462, 463) is rather 
external and does not rest upon a natural affinity in the internal 
structure. 


The species of this family are very numerous, and in Europe far _ 
surpass even those of the Carabici. However, this is quite other- 
wise with the exotic species hitherto known, and hence some writers 
are of opinion that this family is eminently a form of the northern 
hemisphere. Perhaps this may be a hasty conclusion, and the 
rarity of Staphylini from warm countries, in our collections, may in 
part be attributed to the inadvertence of travelling collectors. 

Compare J. L. C. GRAVENHORST Coleoptera microptera, Brunsvige, 1802, 
8vo.; Ejusd. Monographia coleopteror. micropterorum, Gottingee, 1806, 8vo.;_ 
MANNERHEIM in Mém. presentés à U Acad. des Sc. des Petersbourg, 1. 1831, 
pp. 415—461 ; G. F. BrICHSON Genera el Species Staphylinorum, cum tab. 
en. V. Berolini, 1840, 8vo. 


Section 1. Staphylinina. Abdomen with six or seven segments 
distinct. Cutaneous papilla exsertile, pilose, on each side neat 
anus in both sexes. 


Staphylinus L. (mn part), GRAVENHORST. Head entirely exsert, 
separated from thorax by a narrower base as by a neck. Labrum 
mostly bilobed. Palps mostly filiform, labial triarticulate, maxil- 
lary quadriarticulate, with last joint in the former sub-equal. An 
tennee inserted in the anterior margin of frons, with eleven joints, 
filiform, or in some incrassated towards the apex. Tarsìi with five 
joints. 

Sub-genera. a) With antenne approximate at the base: Platy- « 
prosopus MANNERH., Othius Leacm, Holisus ErrcHsoN, Sterculia » 

LAPORTE, Xantholinus DAHL, &c. 
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b) With antenne distant at the base: Staphylinus Errors, 
Ocypus KirBy, Philonthus Liracu, Acylophorus NORDMANN, Quedius 
Lracum, Astrapoeus GRAv., Oxyporus Fapr, &c. Comp. Ericmson, 
LL pp. 291559. 


Sp. Staphylinus erythropterus FABR., Staphyl. ceesareus CEDERHJELM, EricHs., 
PANzER Deutschl. Ins. Heft 26, Tab. 4, Dumúrir Cons. gen. s. l. Ins. Pl. 3, 
fig. 1; 8” to 9” long, black, with short, yellow, glistering hairs, shield- 
covers and feet red-brown, antennee yellow-brown, at the extremity mostly 
blackish ;— Staphyl. castanopterus GRAV., Staph. erythropterus L. &c. The 
largest native species is Staphylinus olens FABR., Ocypus olens, PANZER 
LL, Tab, r, RarzeBure Forst-Ins. 1. Tab. 1. fig. 14; 10” to 1” long, quite 
black. Of this species the larva and nymph are figured by BLANCHARD in 
Guérin Magas. de Zool. 1836, Ins. Pl. 165, and more accurately by 
Osw. Heer (Observ. Entomol. Turici, 1836, 8vo. Tab. rr. A) and Rarze- 
BURG loc. cit, 


Pederus Far. Head exsert, affixed to thorax by a slender 
neck. Labrum with sides often membranous, bilobed, or slightly 
emarginate in the middle. Maxillary palps elongate, with fourth 
Joint very small; labial palps short, triarticulate. Antenne inserted 
under the margin of frons, with eleven joints, filiform. Tarsi with 
five joints. 


«) Fourth joint of tarsi simple. 


Lathrobium GRAVvENH., Stilicus LaArR., &o. 


b) Fourth joint of tarsi bilobed or provided with a membranous lobe. 


Paderus GRAVENH., Sunius LeAcH. 
On these and other sub-genera compare ERICHSON 1, 1. pp. 5360—667. 


Sp. Pederus riparius FABR., PANzER Deutschl. Ins. Heft 9, Tab. rr ;— 
Peaderus ruficollis FaBr., PANzeR Deutschl. Ins. Heft 27, Tab. 23, GUÉRIN 
Jconogr. Ins. Pl. 9, fig. 5, &c. 


Procirrus LATR. 
Pinophilus GRAVENH. 


On these and other genera and sub-genera, composing the tribe of the 
Pinophilini, consult Errcason 1. l. pp. 668—686. 


Stenus LaTR. Head exsert, inserted in thorax by a thiek neck, 
with eyes large, protuberant. Labrum entire, horny. Labium 
elongate, exsertile. Maxillary palps elongate, with fourth joint very 
small; labial palps short, triarticulate. Antenne short, inserted 
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in the frons between the eyes, with eleven joints, last three joints 
ierassated. Feet slender. 


A. Tarsi with five joints. Labrum entire. 


Sub-genera : Dianous LEACH, Stenus LATR. 


B. Tarsìi with four joints. Labrum denticulate or serrate. 
Kuaesthetus GRAVENH. 


Sp. Stenus biguttatus, Staphylinus biguttatus L., DumériL Cons. gén. 8. dl. 
Ins. PL 3, fig. 4, PANZER Deutschl. Ins. Heft rr, Tab. 17, &c. 


Compare Trion, Description des organes de la manducation chez les 
Stènes, Ann. de la Soc. Entom. IV. 1835, PP- 153-—168, PL 3 B. 


Oxytelus GRAVENH. Head exsert, with base narrower. Labrum 
entire, horny, mostly enlarged at the apex on both sides by a 
membranous lacinia. Maxillary palps much shorter than head, with 
fourth joint distinct, often subulate. Anterior tibia mostly spinose. 
Head in many horned. Tarsi with last joint very long. 


A. Tarsi with five joints. 
Megalops Díés. Antenne with ten joints, clavate. 
Osorius Lmacu. Antenne with eleven joints, filiform. 
B. Tarsi with three joints. Antennse with eleven joints. 
Sub-genera : Oaytelus GrRAV. (in part), Bledius Lracn, Platysthetus 
MANNERH., Copropkilus Larr. and some others. 


Compare LATREILLE Considérations sur la tribu des Denticrures, Now. 
Ann. du Muséum, 1. 1832, pp. 77—92; Erronson |. l. pp. 759822. 


Sp. Oxytelus tricornis GRAVENE., PANzER Deutschl. Ins. Heft 66, Tab. 17 ;— 
Ozytel. piceus, Staph. piceus L., PANZER Deutschl. Ins. Heft 27, Tab. 12; 
Ozytelus (Copropkilus) rugosus, GUÁRIN Iconogr. Ins. PL. x. fig. 2, GERMAR 
Faun. Ins. Europ. Fasc. xv. Tab. 2, &c. 


Piestus GRAVENH. 


Prognatha LatR. (Siagonium KirsY), Leptochirus GERMAR, &c. 


Compare ERICHSON 1. 1, pp. 823—841. 


Omalium GrAvenm. Head porrect, scarcely constricted at the 
base. Labrum transverse, horny, simple or supplied with a mem- 
branous border at the apex. Antenne with eleven joints, straight, 
filiform. Elytra mostly longer than pectus, sometimes covering 
a large part of abdomen. Tarsi with five joints. Body depressed. 
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A. Oeelli none. 


Sub-genera : Olistharus DíÉs., Phloeocharis MANNERH. 


B. Oeelli two. 


Sub-genera : Anthophagus Grav., Lesteva LaArr, Omalium 
GRAVENE. (in part), Anthobium LACH, and some others proposed by 
ErrcHsoN and others. Comp. Ericson, 1. L. pp. 846—900. 


Sp. Omalium rivulare GRAVENH., PANzER Deutschl. Ins. Heft 27, Tab. 15 ; 
— Omalium fossulatum Errons., Omal. eeesum GYLL. &c. 


Proteinus LATr. Head porrect, received posteriorly in thorax. 
Antennee clavate or incrassated at the apex, mostly with eleven 
jeints, sometimes with nine. Maxillary palps with fourth joint 
narrower, acuminate. Ocelli none, or ocellus single, frontal. Body 
depressed; elytra longish. 'Tarsi mostly with five joints, in a few 
with three joints. | 


Sub-genera: Proteinus LATR. (in part), Megarthrus Kirpy, 
Phloeobium DESEAN, Glyptoma Ericus., Mieropeplus LATR. 


Sp. Proteinus brachypterus, Dermestes brachypterus FABR., Cuvier R. Ani, 
éd. üll., Ins. Pl. ar, fig. 8 ; Megarthrus depressus Ericns. &c. 


Aleochara GRAVENH. Head small, exsert, often deflected. 
Labrum entire, horny. Maxillary palps with fourth joint subulate. 
Antennee with eleven or ten joints, inserted in frons at the internal 
margin of eyes, incrassated gradually at the apex, or clavate. Feet 
slender, with tibiee mostly. unarmed, tarsi with five joints, some- 
times with four, either the anterior only or all. 


Sub-genera: Myrmedonia Errons., Aleochara GRAVENH. (in part), 
Bolitochara MANNERH., Oxypoda MANNERH., Oligota MANNERH., 
Lomechusa GRAVENE., Gyrophaena MANNern., Myllena Ericus., 
Gymnusa KARSTEN, &e. Cons. ErICHSON, Ll. 1, pp. 33—212. 

Sp. Aleochara canaliculata GRAV., Staphyl. canaliculatus FABR., PANZER 


Deutschl. Ins. Heft 27, Tab. ro, GUÉRIN Zconogr., Ins. Pl. ro, fig. 5 ;— 
Aleoch. fuscipes GRAV., GERMAR Faun. Ins. Europ. Fase. xm. Tab. 8, &c. 


Tachyporus GRAVENH. Head intruded posteriorly into thorax 
almost as far as the eyes, not narrower at the base. Labrum entire, 
Simple. Antenne below the eyes, inserted under the lateral margin 
of head, mostly filiform, with eleven joints, in a few clavate, with ten 
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joints. Feet with tibiee mostly spinose, tarsi with five joints, more _ 
rarely with four. Body convex, oval. 


Sub-genera: Zypoeyptus ScmuvePe., T'achyporus GRAVEN, Tachinus 
GRAVENH., Boletobius LeacH, &c. Comp. EricHsoN, pp. 213—289. 
Sp. Tachyporus analis GRAV., Staphyl. obtusus L., PANZER Deutschl. Ins, 
Heft 22, Tab. 16 ;— Zachyporus marginatus GRAV., Staphyl. hypnorum 


FABR., PANZER Deutschl. Ins. Heft 27, Tab. 17, GuÉRIN Zconogr., Ins. 
Pl. ro, fig. 9, &c. 


Section IL. Peelaphina. Abdomen with five seements, rotun- 
date, obtuse. Antennse clavate. Tarsi triarticulate. 
Compare C. AuBé Pselaphiorum Monographia, GuÉrIN, Magasin de 


Zool. 1833, Ins. Pl. 78—94; H. H. Sonmripr Diss. inaug. zool. de 
Pselaphis Faunce Pragensis cum anatomia Clavigeri. Prage, 1836. 8vo. 


They are small insects that live under stones, bark of trees, decaying 
leaves, and in ants’ nests. 
A. Antenne with joints indistinct, or with single joint, thick, truncated. 


Articerus DALM. 


B. Antenne with sie joints. 


Claviger PreyssLeR. Eyes none (ocelli two ScHMIDT). Claw 
of tarsi simple. 
Sp. Claviger testaceus PANZER Deutschl. Ins. Heft g, Tab. 3, DuméÉrrL Cons. 


gén. s.l. Ins. PI. z2, fig. 5. Compare P. W.J. Mverver Beiträge zur Natur: 
gesch. der Gattung Ohe GERMAR's Magazin der Entomol. 111. 1818, 


pp. 69—112. 


C. Antenne with eleven joints. 


Pselaphus Herssr. Maxillary palps mostly elongate, clavate. 
Eyes two. 


Sub-genera. a) With single claw of tarsi: Pselaphus, HeRBST 
(in part), Bryaxis LracH, Bythinus, Tychus ejusd., Muplectus ejusd. 
—b) With two claws of tarsi: Ohennium LATR, Tyrus AuBÉ, 
Batrisus AuBÉ; whom see 1. 1. Comp. also ErrcHson, Die Käfer der 
Mark Bland L pp. 268—281. 


Sp. Chennium bituberculatum, DUMÉRIL Cons. gén. sl. Ins. Pl. 23, fig. 4, &e. 
Family LX. Clavicornia (Clavicornes LATR., Histeridce, Byre 


rhidee, Dermestidee, Silphidee, &e. Leacu). Antenne mostly with 
eleven joints, terminated by a club perfoliate or solid, or gradually 
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jnerassated towards the extremity, longer than maxillary palps, 
_with base little covered or quite naked. Integuments hard. Elytra 
sometimes abbreviate, in all however covering the greatest part of 
abdomen. Joints of tarsi mostly entire. 


Seydmenus LATR. Maxillary palps elongate, with fourth joint 
subulate, small or very small, scarcely distinguishable. Antenne 
moniliform, gradually inerassated towards the apex, or clavate. 
Elytra mostly solute. Head exsert, mostly constricted posteriorly. 

Sp. Seydmenus Hellwigii Latrr., Notorus minutus PANZER Deutschl. Ins. 
Heft 23, Tab. 6; Scydm. Godarti Liar. Gener. Crust. et Ins. Tab. vir. 


fig. 6, &c. Several species are described and figured by SrurM Deutschl, 
Fauna, Ins. Xi. pp. 1—51, Tab. 259—264. 


Clidius LAPORTE. 


Mastigus Irie. Antenne filiform, scarcely incrassated at the 
apex, with first joint very long. Maxillary palps elongate, clavate. 
Elytra connate, wings none. Head exsert, constricted posteriorly. 


Sp. Mastigus palpalis Latrr. 1. 1. fig. 5, Cuv. R. Anú., éd üll., Ins. PL. 34, fig. 
ro. For other species see Kuua Entomolog. Monogr. pp. 161—168. 


Hister L. Antenne short, geniculate, with first joint elongate, 
elavate, with capitulum oval or subglobose, solid, triarticulate. Man- 
dibles arcuate at the apex, denticulate, mostly exsert. Maxillee with 
two membranous lobes. Palps filiform. Head small, mostly re- 
tractile within thorax. Feet contractile, anterior approximate at the 
base, posterior remote at the insertion, with tarsi all five-jointed. 
Elytra shorter than abdomen, truncated. Body smooth, mostly 
subguadrate. Abdomen composed of five segments. 


a) With head not retractile. 
Hololepta PAYK. 
b) With head retractile. 


Sub-genera: Saprinus Ericus., Abraus Lracm, Onthopmlus 
Lracu, Hister Lracu, Platysoma LracH, &c. 


Sp. Hister unicolor J,, STuRM Deutschl. Ins. 1. Tab. 16 ;—Hister maculatus 
Lisee. 


Neerophorus FABR. Antenne short, clavate, with capitulum 
subglobose. Maxille unarmed. Palps short, filiform. Ligula 
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bifid, with laciniee divergent, internally ciliated. Elytra shorter — 

than abdomen, truncated. Anterior tarsi broad, furnished with 
fasciculi of hairs. 

Sp. Neerophorus vespillo Fapr., Silpha vespillo L., Reaser Ins. rv. Tab. 1, 

PANzER Deutschl. Ins. Heft 2, Tab. 21 ; the grave-digger ; 6”—8” long, 

black, elytra with two orange-coloured transverse bands, the club of an- 

tennze brown. This beetle flies with elytra erect, the under-side turned 

outwards ; it diffuses a strong smell resembling musk. Like Geotrupes 

stercorarius and vernalis it is sometimes infested by small acari. The 

periods of larva and nymph together extend only to seven weeks. This 

species, like the others of this genus, feeds on dead animal substances. By 

an union of their forces these beetles dig away the ground from under the 

carcases of small animals, moles, mice, &c. and so bury them beneath it. 

They lay their eggs in the bodies thus interred, and the larvae feed on them, 

— Neerophorus vumator FABR., PANZER Deutschl, Ins. Heft 41, Tab. 2, &c. 


Silpha L. (exclusive of some species, FABR.) Antenne longer 
than head, with club elongate or gradually thicker towards the 
apex. Maxillee armed internally with a horny hook. Head small, 
Thorax broad, plane, marginate. 


Sub-genera: Neerodes WILKIN, Oiceoptoma LEACH, Thanatophilug 
LracH, Phosphaga LrAcH. 

Sp. Silpha littoralis L. (Neerodes), Suuzer Gesch. d. Ins. Tab. m. fig. I4 
(Silpha clavipes), PANzeR Deutschl. Ins. Heft 40, Tab. 15 —Silpha quadri « 
punctata L., Voer Coleopt. 1. Tab. ar, fig. 5, PANZER Deutschl. Ins. Heft + 
40, Tab. 18. This beetle hunts after different kinds of caterpillars on oaks » 
and other trees. 


Neerophilus Larr. Maxillee unarmed, with two mem branous « 
laciniee. Palps very short, thickish. Thorax broad, exsert am - 
teriorly. 


Sp. Silpha subterranea Iurie., StruRM Deutschl. Fauna, Ins. xm. Tab. 270. 


Agyrtes FROELICH. 


Consult FRrorricH Natunforscher, XXVII. 1799, S. I5—19, Tab. WR 
ner, Tue 


Catops FABR. 


Choleva LATR., SPENCE. 
Consult Monography of this genus by SPENCE in Transact. of the Linn.» 
Soc. XI. 1815, p. 123—160. 


Sp. Catops chrysomeloïdes, Helops chrysomeloïdes, PANZER Deutschl, Ins. Heft 
57, Tab. 1, &e., Sturm Deutschl. Fauna, Ins. XIV. Tab. 275, fig. b, B. 
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Colon Hersst. 


Consult Sturm Deutschl. Fauna, Ins. XIV. pp. 46—74- 


Scaphidiwm Or1v. Antenne straight, moderate, thicker at the 
apex, mostly provided with a club of five joints. Mandibles small, 
horny, with border membranous internally, unidentate or bidentate. 
Maxillee with two membranous lacinie. Maxillary palps quadri- 
articulate, with last joint acuminate at the apex. Labial palps 
very short. Body navicular, at both ends angustato-acuminate, 
with head small, deflected. Elytra truncated at the apex. Feet 
slender. 


Sub-genera: Scaphidium LrAcu, Scaphium KirBy, Amalocera 
Erromson, Scaphisoma LeAcH. 


Sp. Scaphidium agaricinum, Silpha agaricina L., PANzeR Deutschl. Ins. 
Heft 2, Tab. 3, &c. 


Nitidula FaBr. Antenne straight, clavate, club mostly triarti- 
eulate. Labrum distinct. Mandibles partly exsert, emarginate or 
bidentate at the apex. Maxillsee mostly with single membranous 
lacinia, the external lacinia obsolete. Palps short, filiform. Head 
retracted within thorax almost as far as the eyes. Elytra often ab- 
breviate. Tarsi with fourth joint very small, subindistinct. 


Cereus Larr., Brachypterus Kueen., Carpophilus Lracu, Nitidula 
Larr., (Zpidia, Epurea, Nitidula, Soronia, Amphotis, Omosita 
Errors, Pria KirBy, Meligethes KrirBy), Thalicra Errcrs., Poca- 
dius Errons., Cychranus Kueen. (Strongylus Herst), Cybocephalus 
Errcus., Oyllodes ejusd. 


Compare ERICHSON, GERMAR'S Zeitsch. f. d. Entom. rv. 1843, p. 225, 
&e. Vv. 1844, p. 438 &c.; EricHson’s Naturgesch. d. Ins. Deutschl. 111. 
Pp: 125—220. 


Sp. Nitidula bipustulata FaBr., Silpha bipustulata L., PANzeR, Deutschl. Ins. 
Heft 3, Tab. ro, Sturm Deutschl. Fauna, Ins. xv. Tab. 298, &c. 


Ips. Fanr. Labrum membranous, concealed under the clypeus, 
porreet between the mandibles. Maxille with single lacinia. Tarsi 
as in the preceding genus. 


Rhizophagus Herst. 


Peltis Georrr., Thymalus LATR. Antenne with club triarticu- 
late. Maxillee with two laciniee, the interior armed with a horny 
hook. Body broad, depressed, with thorax and elytra marginate. 
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Trogosita Or1v., Fagr., Larr. Antenne with eleven joints, 
moniliform, subclavate. _ Mandibles exsert, porrect, with apex 
bidentate. Internal lacinia of maxillee obsolete. Palps filiform, 
incrassated at the apex. First joint of tarsi small. Body elongate, 


depressed. 


Sp. Trogosita mauritanica, Tenebrio mauritanicus L., PANzER Deutschl. Ins. 
Heft 3, Tab. 4, STurM Deutschl. Fauna, Ins. 11. Tab. 48. 


Temnochila Erics. * 


Nemosoma LATR. 


Colydium FaBr. Antenne short, with club triarticulate. Max- 
illary palps with last joint larger, subsecuriform. Tarsi quadri- 
articulate. Body elongate, cylindrical. 

Note — Here also ought to be placed, according to ERICHSON, genera 


Sarrotrium amd Corticus classed with the Tenebriones (see above p. 496), and 
Covelus, placed amongst the Diaperiales, p. 494- 


Rhysodes ILL1G. 


Consult GERMAR Faun. Ins. Europ. Fase. vr. Tab. r‚, where the charac- 
ters are set forth. 


Passandra DALM. 


Prostomis LATR. 


Sp. Trogosita mandibularis FABR., SrurM Deutschl. Fauna, Ins. HL. Tab. 49, 
PANZER Deutschl. Ins. Heft ro5, Tab. 3. 


Cucujus FaBr. Antenne filiform. Labrum small. Mandibles 
exsert. Maxille bilobed, with internal lacinia small, acuminate, 
Palps short, filiform. Feet short, with first joint of tarsì mostly 
very small. (Posterior tarsi in males with four joints.) Body 
elongate, depressed. 


Uleiota Larr. (Brontes FABr. in part). Antenne of the length of 
body, or longer than body. 


Sp. Cucujus flaviceps FABR., Cerambye planatus L., PANZER Deutschl. Ins. 
Heft 95, Tab. 4, DUMÉRIL, Oons. gén. 8. l. Ins. HALT AE 75 8E 


Cryptophagus Herst (Dacne LATR. in part). Antenne with 
eleven joints, clavate. Mandibles short, strong. Maxillee bilobed. 
Palps short, incrassated towards the extremity. All the tarsi in 
both sexes pentamerous, or posterior in males tetramerous. 
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Anterophagus KNocr, Emphylus Erreus., Paramecosoma Curtis, 
Atomaria KirBy, Epistemus Westw., ErrcHs, 


Sp. Cryptophagus crenatus Herst, Dermestes cellaris Soororr, SrurM 
Deutschl, Ins. xv1. Tab. 313, fig. D. 


Silvanus LATR. 


Mycetophagus FaBr, Orrv. Antenne gradually thicker to- 
wards the apex or clavate. Labrum distinct, horny, covering man- 
dibles. Mandibles with apex bidentate. Palps filiform, labial 
short, maxillary longer, incrassate. Tarsi quadriarticulate, anterior 
of male triarticulate. 


Sp. Mycetophagus piceus FABr., Mycetoph. variabilis Gruu., PANzeR Deutschl. 
Ins. Heft 1, Tab. 22, &c. 


Add genera F'riphyllus Mre., Typhaea KirBy, and some others 
here omitted. 


Pilium Scuurerer, Prichopterye KrirBy. Antenne straight, 
with eleven joints, the three terminal joints incrassated. Tarsi 
triarticulate ; seta, furnished with terminal pulvillus, placed be- 
tween the claws. Wings narrow, lanceolate, ciliated at the margin. 

Sp. Prilium fasciculare, Prichopt. grandicollis Errons., Sturm Deutschl. Ins. 
XVI. Tab. 322, fig. 1, &c. 


Small insects (scarcely more than 4” long), living in ant-hills under 
decaying leaves, the bark of trees, &c. with elytra often abbreviate, trun- 
cated. Compare GILLMEISTER, Sturm Deutschl. Ins. XVII. 1845, ERICHSON 
Naturgesch. d. Ins, Deutschl. 111. pp. 13—40. 


Dermestes L. Antenne frontal, straight, short, clavate, with 
club mostly triarticulate. Mandibles short; maxillee with two 
laciniee, mostly membranous. Palps short, incrassated. Tarsi 
with five joints. Abdomen with five ventral segments, free. Feet 
eontractile under the body. Elytra entirely covering abdomen. 

Sp. Dermestes lardarius L., BLANKAART Schouburg, Tab. xr. p. 96, figs. K, 
L, M‚, Dumérin Cons. gén. 3. Ul. Ins. Pl. 6, fig. ro; 3” long, black, with a 
grey, transverse band at the base of the shield-covers; very common in 
houses. Derm. murinus L., PANZER Deutschl. Ins. Heft 40, Tab. ro, &c. 


These insects in the larval and perfect states feed on all kinds of animal 
substances : leather, bacon, &c. 


Note —The remaining sub-genera, composing the tribe of the 
Dermestini, are furnished with a single frontal ocellus, which is 
absent in Dermestes. 
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Attagenus Larr. (Megatoma ejusd.), Megatoma Hersst, Trogo- 
derma Larr, Tiresias Srem, Anthrenus GROFFR. (Byrrhus L 
exclusive of species), T'rinodes Me. 


Sp. Anthrenus muscorwm, Dermestes (and Byrrhus) museorum L., PANZER 
Deutschl. Ins. Heft roo, Tab. 2, Sturm Deutschl. Ins. m. Tab. 37. The 
larva is hairy ; particularly there are bundles of long hairs at the posterior 
extremity, with dart-shaped points very elegant under the microscope. 


Byrrhus auct. (species of Byrrhus L). Antenne incrassated 
towards the apex, or clavate, with club distinctly articulate. Man 
dibles denticulate. Maxillee with two laciniee. Palps incrassated at 
the apex, truncated. Head small, received in thorax. Heet con- 
tractile, with tarsi replicate towards the tibise, and tibiee upon the 
femora. Tarsi with five joints. Body gibbous. 

Sp. Byrrhus pilula L., PANzER Deutschl. Ins. Heft 4, Tab. 3, STURM 
Deutschl. Ins. 1. Tab. 33, &c. 
Cytilus Errous. Palps with last joint acuminate. Antenne 
clavate. 
Sp. Byrrhus varius FABR., PANZER Deutschl. Ins, Heft 32, Tab. 3. 


Limnichus ZIEGL. 


Nosodendron LATR. 











Agathidium Iurre. Antenne with eleven joints, clavate. Man- 
dibles strong, arcuate. Maxille with two lobes. Palps filiform,, 
Head nutant. Abdomen with six ventral segments. Elytra en-- 
tirely covering abdomen. Feet somewhat slender, with tarsì of £ 
posterior feet in males, sometimes also of middle or of all the feet in » 
females, quadriarticulate. Body contractile into a ball. 


Compare on this genus and its division ERICHSON Naturgesch. d. Ins. » 
Deutschl. mr. pp. 87-134, Sturm Deutschl. Ins. IL. s. 53, &e. Small « 
coleoptera living in fungi and decaying trees. 


Anisotoma KNocH, ILLIG. 

Note —A genus much resembling the preceding, but with body not 
contractile into a ball. Feet stronger, with tìbise spinose. All the tarsi « 
in some five-jointed, in others the posterior or middle four-jointed, or « 
anterior four-jointed, middle and posterior three-jointed, the number how- 
ever not differing with the sex. ERICHSON 1. Ll, p. 44, whom see on the » 
division of this genus. 


Pausus L. Antenne large, very broad, with somewhat few» 
joints, sometimes only with two or three, the last very large. 
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Palps large, exsert. Elytra truncated. Tarsi short, with first joint 
minute. Body oblong, depressed. Abdomen broader than thorax. 


Small coleoptera, with almost the habit of Hispa or Alurnus, exotic, often 
met with, as it: seems, in ants’ nests. LINNEUS first founded the genus in 
A. Danr Bigis Insectorum 1775, Amoenit. Academ. VIII. p. 307. Compare 
AFZELIUS Pransact, of the Linn. Soc. Vol. rv. p. 243, &c. and Wesr- 
woop ibid. Vol. xvr. pp. 607—684, Pl. 33, and his Arcan. Entom. II. 
PP. 112, 37—40, 73-—80, 261—1go. 


A. Head supplied posteriorly with a neck. 


Cerapterus SweED. Antenne with ten joints, club with nine 
joints. 


Compare N. S, SWEDERUS in Vetensk. Akad. nya Handb. 1788, p. 203. 


Pentaplatarthrus Westw. Antenne with seven or six joints, 
elub elongate, broad, with five joints. 


Paussus L. Antennee with two or three joints, club broad, exar- 
ticulate. 


Sp. Paussus microcephalus L., Amoen. Acad. vir. Tab. vr. figs. 6—ro; 
— Paussus thoracicus DoNov., Pauss. trigonicornis LATR., Gen. crust. et 
Ins. 1. Tab. xr. fig. 8, &c. 


B. Head immersed in thorax. 


Hylotorus Darm. Antenne with two or three joints, club 
exarticulate, lanceolate, incurved, acuminate. Head furnished with 
two coniecal tubercles (ocelli #). 


Sp. Hylotor, bucephalus GYLLENH. in SCHOENH. Syn. Ins. 1. 3, App. Tab. vr. 
fig. 2. 


Heterocerus Bosc. Antenne inserted under the lateral margin 
of frons, with eleven joints, first two large, broad, two following 
small, rest transverse, dilated, forming an elongated club. Head 
received within thorax almost to the eyes. Mandibles porrect, den- 
ticulate. Palps filiform. Body oblong, depressed, pubescent. 
Tibiee, especially anterior, spinose. Tarsi quadriarticulate. 


Sp. Heterocerus marginatus FABR., DuMmérIL Cons. gén. 8. l. Ins. Pl. 7, fig. 7, 
PANZER Deutschl. Ins. Heft 23, Tab. 12, &c. Small insects, the largest 
species of which is scarcely more than 2“ long, and which in all their states 
live in passages near the edge of the water. On the internal structure 
compare LÉoN Durour Ann. des Sc. natur, 2e Série 1. Zoolog. p. 6o and 
following, with figures. 
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Dryops Orrv., Parnus Far. Antenne frontal, very short, 
with ten or eleven joints, auriculate, with second joint large, cover- 
ing the rest. Mandibles not exsert. Maxille with two lacinieg, 
the internal not broader than the external. Tarsi with five joints, 
the last joint and laws strong. Body pubescent and pilose. 


Helichus Ericuson, Dryops Lracu, Parygrus Errcns., Parnus 
Fagr., ERICHS. 


Sp. Dryops auriculatus Ourv., LATR., Parnus prolifericornis FABR., PANZER 
Deutschl. Ins. Heft 13, Tab. 1, Cuv. R. Ani, éd. il., Ins. PL 37, fig. 5; 
23” long, black-brown, feet brown, covered with a silky glistering felt: 
this insect lives at the bottom of fresh water, amongst the roots of water- 
plants. 


Potamophilus GERMAR, Hydera LATR. 


Elmis LATR. Antenne mostly with eleven joints, filiform or 
scarcely incrassated towards the apex. Maxille with two horny 
laciniee, the external narrow, palpiform. Feet elongate, tarsi with 
five joints. 

_Sub-genera: Limnius Mueun., Errous., Stenelmis LÉoN Durour, 
de. 
Macronychus Muri, Larr. Antenne sexarticulate, with last 
joint oval, forming capitulum. 
Sp. Macron. quadrituberculatus, GERMAR Faun. Ins. Eur. x. Tab. 4, GUÉRIN 
Jeon, Ins. Pl. 20, fig. 4. 

Georissus LATR. Antenne short, with nine joints, clavate, 
with club globose, triarticulate. Head nutant. Body globose, 
apterous. Elytra connate. Tarsi with four joints. 

Fig. PANZER Deutschl. Ins. Heft 62, Tab. 5, GERMAR Faun, Ins. Eur, 


Fasc. 15, Tab. 3, GUÁrIN Zcon., Ins. Pl. 20, fig. 5 &c. Small insects, 
scarcely &” long, living on the banks of rivers and streams. 


Family LXL. Palpicornda. Antenne short, with six to nine 
joints, inserted in a deep sinus under the lateral margin of head, 
terminated by a club perfoliate or solid. Palps filiform, unegual, 
labial shorter, maxillary nearly of the length of antenne or some- 
times longer than antenne. Body gibbous, mostly hemispherical 
or oval. Mentum large, clypeiform. 


Spheeridium Far. Maxillary palps nearly of the length of 
antennee, with four joints, the first small, the second incrassated, 
obeonieal. Maxillee with two lacinisee membranous or coriaceous. 
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_ First joint of tarsì equalling or surpassing the second in length. 
Antenne with nine or eight joints, the first elongate, the last three 
incrassated, forming a club. Body ovate or orbicular. 


Sub-genera : Cereyon Lracu (Cercyon and F'richopoda Brurré), 
Spheridium Far. (in part), Oyclonotum Dís. (Celostoma Brui). 


Sp. Spheridium scarabeeoïdes Fapr.,‚ Dermestes scarabwoïdes L., Vorm Ooleopt. 
1, Tab. 32, fig. 1, PANZER Deutschl. Ins. Heft 6, Tab. 2, Sturm Deutschl. 
Faun., Ins, Tab. xx1. &c. These insects live on the land in dung. Other 
species live under wet moss, or in muddy ground. 


Hydrophilus Gerorrr., Farr. Maxillary palps with second 
joint not incrassated. Maxillee with two coriaceous laciniee. First 
Joint of tarsi very short, connate with the second. Antenne with 
eight or nine joints. Body ovate. Thorax broader posteriorly. 


A. With antenne of nine joints. 


r. With sternum carinate. 
Hydrophilus Fagr. (in part), Zydrophilus and Hydrobius Leach. 


Sp. Hydrophilus piceus FaBr., Dytiscus piceus L., Dumériu Cons. gén. s. l. 
Ins. PL. 6, fig. 9, PANzreRr Deutschl. Ins. Heft rro, Tab. r2 ; the largest 
species of this genus 1} to rf inches long, pitch-black, shining, the 
antenne and feelers red-brown ; the thorax terminating in a sharp point 
between the hind-feet. This beetle lives in fresh water, and feeds especially 
as perfect insect, yet also as larva, on water-slugs, and swims very quickly. 
The abdomen is covered beneath with a stratum of air, as though with 
silver. This air (a provision for respiration) is renewed by the beetle, by 
means of air-bubbles taken up on his antenne, which he brings from time 
to time to the surface of the water (NrrzsoH in Rrm's Archiv f. d. 
Physiol. x. p. 440). The female spins for her eggs an oblong, pod-shaped 
nest of a yellow-brown colour, terminating above in a little ceurved horn, 
which floats on the water amongst the duckweed. In this the eggs lie in 
regular order. The young larve, some time after they have come forth 
perforate this web, and cast themselves into the water. See LYoNEr in his 
translation of Lesser, Théologie des Ins. T. p. 159, fig. XVI. and Ouvrage 
posthwme, pp. 133-—151, Pl. 13; compare also MIGER, Ann. du Mus. 
d' Hist. nat. XIV. pp. 441—459, PL. 28.—Hydrophilus scarabceoïdes FABR., 
(Hydrobius) PANzeRr Deutschl. Ins. Heft 67, Tab. 12, &c. 


2. With sternum simple. 
Cyllidium Errouson. 

B. Wh antenne of eight joints. 
Berosus, Laccobius, Limnebius Lracn. 


Helophorus Itria. (Blophorus Farr.). Maxille with two cori- 
aceous laciniee. Maxillary palps with second joint not incrassated. 


8 
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First joint of tarsi very short, strictly connate with second, last 
elongate. Antennee with seven to nine joints. Body oblong. Thorax 
narrowed towards the base. 
Sub-genera: Hydrena Kue., Ochthebius Leacn, Hydrochus 
GerMAR, Zelophorus ILuIG. 


Sp. Heloph. grandis Iuure., Bloph. aquaticus FABR., DumériL Cons. gén. 8. l. 
Ins. PL 6, fig. 8, Srurm Deutschl. Faun, Ins. Xx. Tab. 219, fig. A &c. 


Spercheus FaBr. Maxilla with external lacinia horny, palpi- 
form, acuminate, incurved, ciliated internally, with internal lacinia 
coriaceous, pilose at the apex. First joint of tarsi not less than 
second, last elongate, equalling the first four in length. Antenne 
short, thick, sex-articulate. 

Sp. Spercheus emarginatus FABR., PANzER Deutschl. Ins. Heft gr, Tab. 4, 
SrurM l. l. rx. Tab. 214, Cuv. R. And. éd. ill, Ins. Pl. 38, fig. 45 3 


long, dull brown, very convex on the back ; head-shield excised in front: 
this little beetle creeps upon the roots of water-plants. 


This genus forms the transition to the following family, and from the form 
of the under-jaws belongs to the neighbourhood of Gyrinus. 


Family LXIL. Mydrocantharina or Dytiscina. Maxille horny, 
with external lacinia palpiform, articulate. Mandibles, as to the 
greatest part, covered. Four posterior feet natatory, two posterior 
remote from the rest. Body oval, thorax broad, transverse. 


A. Abdomen composed of sir segments. 


Gyrinus Gerorrr., L. Antennee shorter than head, fusiform, 
with nine joints, auriculate at the base. Hyes divided by the 
lateral margin of head into two parts quite separate. Anterior 
feet long, porrect; four posterior feet short, broad. Elytra poster 
riorly rotundate, not covering the apex of abdomen. 


Sub-genera: Orectochilus Fsemsom, Cybister Escmson. (Gyretes 
Bruuué), Dineutes Mac L. (Cyelous Escrseu., Dís.), Gyrinus, Eur 
hydrus Laporte. Comp. ÁUDOUIN et Bruuué Mist. nat. des Ins. v. 


pp. 234—242. 


Sp. Gyrinus natator L., Rasen Ins. mm. Tab. XXXI, PANZER Deutschl. Ins. 
Heft 3, Tab. 5, AHRENS et GERMAR Faun. Ins. Europ. m. Tab. 5; the 
male 2”, the female 3” long, blue-black, shining ; the shields are stippled 
in longitudinal rows. These whirling beetles make their appearance early in 
spring in fresh water, revolving in circles on the surface of the water with 
much rapidity. On the least alarm they dive suddenly below. Several other 
European species are figured in AHRENS and GERMAR Faun. Ins. Eur. 
Tab. rr. 
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In Orectochilus (Gyrinus villosus FABR., Sturm Deutschl. Ins. x. Tab. 
227) the outermost palpiform lobe of the under-jaws is wanting, and thus 
they have only one feeler, So also in many large exotic species. Hence 
this character of the family is not constant, but the agreement of habitus 
does not permit these species to be placed elsewhere. 


B. Abdomen composed of seven segments, the first three connate. 


Dytiscus L. (exclusive of the Hydrophili, Dytiscus Grorrr.). 
Antenne longer than head, filiform or setaceous, with eleven joints. 
Eyes marginal. Head retracted within thorax as far as the 
posterior margin of eyes. Posterior coxee ample. Maxille arcuate, 
acuminate; external maxillary palps with last joint oval, larger, 
thicker or truncated. 


Compare G. F. ErrcHsoN Genera Dyticeorum Berolini, 1832 ; ejusd. Die 
Käfer der Mark Brandenburg, 1. p. 140, &c. 


A. All the tarsi with five joints, anterior of males patellate. 


Dytiscus CrAIRv., nob. (Sub-genera : Cybister Currrs, Acilius 
Lracu, Hydaticus Iimacm, Dytiscus Luracm, Errcus.) 


Sp. Dytiscus marginalis L., Rasen Ins. 11. Ins. Aquat. CL. 1. Tab. 1, LvoNer 
Ouer. posth. PL xr. figs. 1—8, Srurm Deutschl. Fauna, Ins. vur. Tab. 183, 
186, DÉJRAN et AuBé, Zconogr. et Hist. nat. des Ooleopt. d'Europe, Tom. v. 
Pl. 5, figs. 3, 4; 15” long, feet and body red-brown, thorax and shield- 
covers gleaming black, a yellow-brown border along all the sides of the 
thorax and along the outer edge of shield-covers; the female (Dytiscus 
semistriatus 1.) has longitudinal furrows on the shield-covers more than half 
their length. The females also of other species are distinguished by simi- 
larly striated elytra, although in some of these females with smooth shield- 
covers occur. The first three joints of the tarsi of the fore-feet form in the 
male a round dise which is haired on the margin, and supplied with suckers 
below— Dytiscus (Acilius) sulcatus L., PANzer Deutschl. Ins. Heft 3E, 
Tab. 9, ro, SrurM 1. l. Tab, 189, &c. 


The larve of these water-beetles have a large oval head, armed with 
strong curved jaws, three pairs of thin haired feet, and two appendages at 
the hind part of the body subservient to respiration. They are very vora- 
cious, and like the larve of libelle are incessantly on the hunt for other 
water-insects. The nymphs lie concealed in the ground under the water. 
The perfect insects breathe on the surface of the water, by extending the 
abdomen above it, and raising the shield-covers a little, whilst the head 
is kept under. 


The intestinal canal does not undergo any remarkable change in the 
metamorphosis. The four vessels that secrete urine are especially long, 
the rectum has a lateral appendage, membranous and folded. Below the 
rectum are the openings of vessels which secrete a milky fluid. Raxponr 
Abhandl. üb. d. Verdauungswerkz. s. 79—82, Tab. m. figs. 1—s5, LÉoN 
Duvrour, Ann. des Sc, nat. 11. Pl. ro, fig. 8. 
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B. All the tarsi with five joints. First three joints of anterior tarsi in 
males broad, transverse. 
Colymbetes Crarrv. Scutellam conspicuous. (Sub-genera : Colym- 
betes, Hybius Errcns., Agabus Lracn, Errcas.) 


Sp. Dyt. fuscus L., PANzER Deutschl. Ins. Heft 86, Tab. 5, CLAIRVILLE 
Entom. heet. 11. Pl. 29, fig. B, &c. : 


Laccophilus Lwacu. Scutellum covered. Antennee thin, seta- 
ceous. 


Sp. Dyt. hyalinus De Grrr, Laccophilus minutus STURM, Dyt. obscurus, 
PANzER Deutschl. Ins. Heft 26, Tab. 3, &c. 


Noterus CLAIRv. Scutellum covered. Antennee incrassated in the 
middle (especially in males). 
Sp. Dyt. crassicornis FABR., &c. 


C. Anterior tarsi in both sexes subequal. (First and second pairs of 
feet with tarsi of four joints, the penultimate joint obsolete or concealed.) 


Hyphydrus (luxac., Gyuvenm. Sp. of Hydrachna Fasr.), Hydro- 
porus CLAIRV. 


Sp. Dytisc. palustris L., Dyt. lituratus PANZER Deutsch. Ins. Heft 14, Tab. 45 
— Dyt. rufifrons DurrscuM., Sruru 1. 1. rx. Tab. 207, fig. A, &c. 


Pelobius ScnoeNu., Erious. (Species of Hydrachna FABR., 
Hygrobia Larr.) Antenne filiform, short, with eleven joints. 
Head sub-exsert, with eyes somewhat prominent. Labrum emar- 
ginate. Thorax very short, much broader than head. Posterior 
coxee narrow. Tarsi all with five joints, slender. Scutellum 
distinct. k 


Sp. Pelobius Hermanrú, Hydrachna Hermanni FABR., PANZER Deutschl, Ins, 
Heft ror, Tab. 1, SrurM l. 1. vir, Tab. 200. 


Haliplus Latr. Antenne scarcely longer than head, filiform, 
thin, with ten joints. Labrum entire, with margin ciliated. Pos-_ 
terior coxee narrow, covered by an orbicular plate. All the tarsi 
with five joints. (External maxillary palps with last joint narrow, 
subulate). 

Sp. Haliplus ruficollis, Dyt. ruficollis, De GrER Jns. rv. Tab. 16, fig. 9, 
PANzER Deutschl. Ins. Heft 14, fig. 10. 
Cnemidotus Itrio., Ericus. 


Note —Differs from Haliplus in, the last joint of external maxillary palps « 
being greater, conical. Sp. Haliplus casus GYLLENH., PANZER Deutschd. 
Ins. Heft 14, Tab. 7, DÉJEAN et AuBé, Zconogr. v. Pl. 3, fig. 2. 
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Family LXIII. Carabicina (Adephaga terrestria, Carabict and 
Cicindelete TiArr.). Palps six; maxille with double palp (ex- 
ternal lacinia palpiform). Mandibles exsert. Maxillee incurved at 
the apex. Antenne thin, filiform. Body mostly oblong, with 
thorax cordate, oval or quadrate. Abdomen composed of six see- 
ments, the three first connate. 





A numerous family, in which DúsraN in 1839 distinguished 
nearly 2,800 species, and which with Lannmus consisted of two 
genera Carabus and Cicindela numbering together, in the last 
edition of the Systema Natura, only 57 species. 

Compare G. pr Parkurr Monographia caraborum Suecice. Upsalise, 179o, 
8vo; CLAIRvVILLE Zntomol. Helvétique, vol. 2, Zuric, 1806, Svo; F. A. 
Boneurr Observations entomologiques, 4to, 1809, (Académ. des Sc. de Turin); 
DÉrraN Species général des Ooléoptères d’ Europe, Tom. 1—rv. Paris, 1829 — 
1831, 8vo, &c. 


Phalanx 1. Ligula porrect (often augmented by lateral ap- 
_pendages or paraglosse). Apex of maxilla (with few exceptions) 
without hook distinct, articulate. Labial palps with three joints, 
set upon labium by means of a peduncle elongate, immoveable. 
Head not broader than thorax, mostly narrower. Many species 
apterous. (Carabicina in the stricter sense, Carabide Lracn, 
Wesrw.) 


Running-beetles, earth-beetles. Most of the species live under- 
ground, under stones, under bark of trees. They run very swiftly. 


The cesophagus is at its origin narrow, but it soon expands 
largely ; to this erop succeeds the muscular stomach and a long 
narrow stomach beset with villi, at the inferior extremity of which 
the four vessels secreting urine are implanted. The small intestine 
is short, the rectum oval and wide. RAMDOHR, op. cit. pp. 82—84, 
Tab. 11. figs. 7, 8, Tab. xxv. fig. 2, Lon Durour Ann. des Sc. nat. 
rm PL 20, 21. 


The larvee have a longitudinal body, divided into twelve rings, 
without counting the head. The first ring (prothorax) is horny ; 
the last has two conical, horny, or membranous appendages. The 
head has strong jaws, six simple eyes on each side, and two antenne 
consisting of four joints. The six feet are of moderate lensth, with 
two hooklets at the extremity. 

See figures of the larva of Carab. auronitens, Carab. hortensis, Carab. 
depressus, and Cychrus rostratus in O. Herr, Observ. entom. Tab. r. rr. and 
VOL. T. 35 
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some others carefully collected and published by WeSTWOOD, Modern 
Classification, 1. pp. 64—71. 


A. Eeternal maxillary palps subulate at the apex, with penultimate 
joint obeonieal, last conical. 


Bembidium LArr. External maxillary and labial palps abruptly 
subulate, with last joint very small, thin. Elytra entire. Anterior 
tarsi of male with two first joints dilated. Anterior tibiee excised 
at the inner margin. Thorax mostly cordate or subeordate. 

Bembidium flavipes Larr., Cicindela flavipes L., Panzer Deutschl. Ins. 
Heft 20, Tab. 2, Cuv. R. And. éd. ùl., Ins. PL. 23, fig. 9 — Bembid. quadri 


guttatum, Carab. quadriguttatus FABR., PANZER Deutschl. Ins. Heft 40, 
Tab. 5, Dumér. Cons. gén. s. U. Ins. PL r, fig. 6, &ec. 


Note. Here belong sub-genera Cillenum LEACH, Blemus ZrreL., Tachy- 
pus MreerLe, Lopha, Lieja, Bembidiwm, Notaphus, amd Tachys ejusd. 
Compare DÁJEAN Spec. gén. d. Col. V. pp. 31194» 


Lachnophorus DÉ. 


Prechus Crarrv. External maxillary palps with last joint 
acuminate, conical, larger, of the same breadth at the base as the 
penultimate joint. Anterior tarsi of male with two first joints 
dilated, triangular. Anterior tibiee emarginate internally. 

Sp. Trechus rubens, Carabus minutus FABR., PANZER Deutschl. Ins. Heft 73, 


Tab. 6 (Curab. tempestivus), OCLAIRVILLE Entom. helv. 1. Tab. 1. fig. 6, 
B, &c. 


Anophthalmvus SOEMIDT. 


Lid 


Sp. Anophthalmus Schmidt Sturm D. Fauna, Ins. xv. Tab. 303; 3 long, 


wingless, and without eyes. 


B. External maxillary palps not subulate, with last joint oval, eylindrical 
or truncated. 


+ _Anterior tibie not emarginate on the internal side. 


Elaphrus FABR. Labrum entire. External maxillary and labial 
palps filiform, with last joint elongate, truncated. Anterior tibiee « 
with two terminal spines, the one inserted at the apex, the other 
before the apex. Hyes globose, somewhat prominent. Body ob- 
long. Anterior tarsi of male with first joints dilated. 


Sp. Hlapkrus riparius, Cicindela riparia L., PANzeR Deutschl. Ins. Heft 20, » 
Tab. r, DumÉBiL Cons. gén. 8. U. Ins. Pl, 3, fig. 6, &c. 
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Blethisa Bonera (Blethisa and Pelophila Dís.). 


Notiophilus Dumírir. Labrum rotundate. Anterior tarsi of 
male with first joints scarcely dilated. 


Sp. Llaplrus aquaticus FABR., Cicindela aquatica 1, PANzeR Deutschl. Ins. 
Heft 20, Tab. 3. 


Omophron Larr., Scolytus FABR. Labrum transverse, slightly 
bisinuate. Anterior tarsi of male with two first joints dilated, 
densely spongy beneath. Body subglobose, with thorax short, 
transverse, covering scutellum. Feet elongate, thin. 


Sp. Omophron limbatum LAtrR., DumériL Cons. gén. s. L. Ins. PL 2, fig. 2, 
STURM D. Fauna, Ins. vir. Tab. 184. (Genus allied to the Dytisci ; 
DesMareEsT has observed the larva ; see SrurM Tab. cit.) 


Nebria LATR. 


Alpeeus BoNeuur. 


Letstus FrorLrcm, Pogonophorus LATR. 


Sp. Zeistus spinibarbis, Carab. spinibarbis FABR., PANzER Deutschl. Ins. 
Heft 89, Tab, 2, Sturm D. Fauna, Ins. 11. Tab. zo, &c. 


Carabus Li, (in part). Labrum bilobed, sinuate in the middle. 
Labial and external maxillary palps elongate, exsert, with last 
joint obeonical or subsecuriform. Tibiee with two terminal spines. 
Anterior tarsì of male with four first joints dilated, spongy beneath. 


Calosoma Weper, Fagr. Labrum deeply sinuate in the middle. 
Mentum with lateral lobes exceeding the middle process. Thorax 
short, transversely obcordate. Abdomen quadrate, with rounded 
angles. Wings mostly distinct. 3 


Sp. Carabus sycophanta L., Voer Col. 1. Tab. 37, fig. 32, Dumérin, Cons. 
gén. sl. Ins. PL. r, fig. 4, Sturm D. Fauna, Ins. 1m. Tab. 66, fig. a. 
One of our most beautiful native insects, nearly one inch long ; head and 
feet black, thorax violet-steel coloured, the shield-covers gold-green and 
striated. Both in the state of larva and beetle it belongs to the useful 
insects from devouring various kinds of caterpillars. See Réaumur Mem. 
. pp. 455—458, PL. 37, figs. 14—19g, RarzeB. Porst-Ins. 1. PP. 22—24, 
26, 27, Tab. r, fig. rr. 


Carabus Latr. Labrum broadly sinuate in the middle. Mentum 
with middle triangular process extending beyond the lateral lobes. 
Thorax quadrate, with margins rounded, or obcordate. Abdomen 
oval. Wings either none or unfit for flight. 


35—2 
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Sp. Carabus auratus L., Vort Ooleopt. 1. Tab. 36, fig. 29, PANzER Deutschl. ES 
Ins. Heft 81, Tab. 4, Srurm D. Fauna, Ins. HIL Tab. 55; Carab. granu- < 
latus L. (Carab. cancellatus Fasr.), PANzER Deutschl. Ins. Heft 85, 
Tab. 1, &c. 


Proorustes BoNeLur. Labrum trilobate. Labial and external 
maxillary palps exsert, with last joint securiform. _Mandibles 
strong, denticulate. Mentum with middle process truncated, bifid. 
Anterior tarsì of male with four first joints dilated, spongy beneath. 
Elytra connate, wings none. 


Sp. Procrustes coriaceus, Carab. coriaceus L., PANZER Deutschl. Ins. Heft 81, 
Tab. 1, Srurm D. Fauna, Ins. DT, Tab. 54. : 


Procerus MrGERLE. 
Tefflus Lracm. (Is this its place ?) 


Cychrus FaBr. Labrum deeply bifid. External maxillary 
and labial palps porrect, with last joint broad, obtrigonal, ex- 
cavated; internal maxillary palps dilated, cultriform. Mandibles 
elongate, porrect, denticulate internally. Elytra connate. 


a) Anterior tarsi of male with two or three first joints dilated. 
Sub-genera : Spheroderus DÉs., Scaphinotus Larr., DÉ. 
Compare DÉJEAN Spec. gen. d. Col. II. pp. 14-—20. 
b) All the tarsi in both sexes simple. 
Cychrus Larr., Dís. 


Sp. Oychrus rostratus FABR., Tenebrio rostratus L., DumériL Cons. gén. s. b, 
Ins. Pl. 1, fig. 2, SrurM D. Fauna, Ins. ID. Tab. 53: 


Damaster Kormar. (Characters of Cychrus; but differs by labrum » 
transverse, only slightly sinuate, mandibles armed at the base with 
only a single broad tooth). Body elongate. Elytra posteriorly « 
acuminate, dehiscent at the apex. 


Sp. Damaster blaptoïdes KorLAmr, Ann. des Wiener Museum, I. pp. 333 334 
Tab. 31, fig. 1. Habitat Japan, from whence also the Leyden Museum « 
has received specimens by the traveller V. SrRBOLD. 


Pamborus LATR. 


++ Anterior tibi emarginate on the internal side. 


* Elytra not truncated at the apex, rotundate. 


INSECTA. 549 





a) Abdomen continuous with thorax, not petiolate. 


a) Tarsi of first pair in males with first two joints, or three dilated, 
subguadrate, forming a patella densely spongy beneath. 


Badister CrLAIRv. 


Licinus Larr. External maxillary and labial palps with last 


joint securiform. Mentum exsert in the middle, without tooth. 


Sp. Lieinus depressus, Licinus cossyphoïdes, Sturm D. Fauna, Ins. ur. 
Tab. 74, fig. o. 


Dicelus BONELLI. 
Rembus LATR. 
Oodes BONELLI, 
Hpomis Bon., LAT. 


Dinodes BoneLur, Dé. 


Ohlcenius BoNeLurt, Callistus ejusd. 
Lortcera LATR. 
Panagceus LATR. 


Sp. Panageus crux major, Carabus crux major L., Sturm D. Fauna, Ins. ur, 
Tab. 73, fig. a, A. 


B) Tarsi of four anterior feet in males with three or four first joints 
dilated, obcordate, 


Harpalus LArr. 


Sub-genera: dcupalpus Larm., Stenolophus Zrrer., Ophonus Zien, 
Harpalus Dés., Daptus Fiscu., Acinopus Ziemer. 


Sp. Harpalus ruficornis, Carab. ruficornis FABR., PANzer Deutschl. Ins. 
Heft 30, Tab. 2; a very common insect in fields and gardens ; it hides 
under stones, 


xy) Tarsi of first pair in males dilated, triangular or obcordate. 
Zabrus CLAIRV. 
Pogonus ZIEGL. 
Tetragonoderus Ds. 
Feronia LATR. 


Sub-genera : Percus BoNeLur, Molops ejusd., Pterostichus ejusd., 
Abax ejusd., Cophosus Zimon, Catadromus Mac TL, Platysma 
Bonerur, Amara Bonen, Díés, Pecilus. Comp. Larr, B. Ani, 
Sec. éd. 1v. p. 393, DÉJEAN et Borspuvar Zconographie in. 
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Compare C. ZIMMERMANN Ueb. die bisherige Gattung Amara, in GISTL_ 

Faumus, Zeitschr. f. Zool. 1. 1, s. 1—40 ;—SCHIÖDTE in Krövem’s Tidskrift 

L pp. 39—65 and p. 99. 


Genera: Myas Zrman., Cephalotes BONELLI, Oolpodes Mac L., 
Sphodrus Crarrv., Bon, Otenipus LATrR., Calathus BONELLI, 
Taphria BONELLL 


b) Abdomen petiolate. Antenne often broken, mondliform. 


Scarites FABR. 


Add several genera and sub-genera: Apotomus HorFMANS., 
Ditomus Boneuza, Morio Larr, Dyschirius Boneuur, Clivina LATR., 
Camptodontus Dís., Ouystomus LATR, Oxygnathus Dís., Scarites 
Far. in part, Acanthoscelis LATR, Scapterus DéJ., Pasimachus 
BONELLI 


Sp. Scarites arenarius FABR., Tenebrio fossor L., PANZER Deutschl. Ins. Heft 
43, Tab. rr, CLAIRVILLE Ent. hel. 1. Tab. vrm. fig. A, 4. 


Carenum BONELLI. 
Stagona LATR. 

Enceladus BONELL. 
Ozena OLIv., Morio LATR. 


Note. Add sub-genera Basoleia and Melisodera WESTWOOD, whom see 
in Guérin Magas. de Zool. 1835, PL. 132. These coleoptera form the 
transition to the carabici with truncated elytra, with which, according 
to the opinion of some authors, they would be more correctly classed. 


*%* Elytra truncated, at the apex or obtuse. 


Truncatipenes LATR. ; a subdivision scarcely to be defined by certain 
limits, separate from the preceding by negative characters ; compare WEST- 
woop Modern Classification 1. p. 75. Tarsì mostly not different in the 
sexes, Claws of tarsi often denticulate beneath. 


Different species of the typical genus of this division, Brachinus _ 
(Aptinus Bone), eject for their defence an acrid fluid from the 
anus, which presently evaporates with an explosion and causes an 
inflammation on the skin. Hence the name of Bombardier-beetle. 


ROLANDER gave the first account of this peculiarity in the Transactions 
of the Academy of Stockholm for 1750. See, on the parts which secrete 
the fluid, LÉoN Durour, Ann. du Muséum, XVII. 18rr, pp. 7081, Pl 5 
(in Aptinus ballista), and especially Ann. des Sc. natur, VIII pp: 6—14. 
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a) Meternal maxillary palps with last joint oval, acuminate, or 
rotundate. 


a) With claws of tarsi simple. 
Odacantha Payk., Fapr. Tarsi with fourth joint entire. Head 


constricted posteriorly. Antenne moderate. 


Sp. Odacantha melanura, Attelabus melanurus Tu, PANzER Deutschl. Ins. 
Heft ro, Tab. r, SrurM D. Fauna, Ins. vir. Tab. 178. 
Leptotrachelus LaTR. Sp. Odacantha dorsalis FABR. 


Casnonia LATR. 


Mormolyce HAGENB. Antenne elongate, almost of the length of 
body, with first joint thick, clavate, second very small, third and 
fourth very long, cylindrical. Head constricted posteriorly, elongate. 
Elytra marginate, truncated posteriorly, with lobes of margin 
rounded, produced on each side beyond abdomen. Tarsi with 
joints entire. 

Sp. Mormolyce phyllodes HAGENB., GuÉRIN Zconogr., Ins. Pl. 6, fig. 7. An 
insect of remarkable size (23 inches and more), from the island Java. See 
J. J. HacENBAcH Mormolyce, novum Ooleopterorum genus, N orimberge, 
1825, 8vo, c. Tab. color. (also transferred to Ann. des Sc. nat. VI. pp. 
500—503, Pl. 21). 

Cordistes ATR, Calophaena Krue. Tarsi with four first joints 
cordate. Antenne almost of the length of body. 


Species from South America, Odacantha acuminata ScHoENH., Odacantha 
bifasciata FABR. &c. 


B) With claws of tarsi denticulate beneath. 
Dromius BoNerur, Dés. Mentum bilobed, without middle 
tooth. Joints of tarsi entire. 


Sp. Dromius quadrimaculatus, Carab. quadrimaculatus L., &c. 


« Demetrias Bonerur, Des. Mentum bilobed, with middle tooth 
triangular, broad, small. Fourth joint of tarsi bilobed. 
Sp. Demetrias elongatus Dís., Carabus atricapillus L., Sturm D. Fauna, Ins. 
vi. Tab. 172, fig. a, A. 
b) Maternal maaillary palps with last joint eylindrical, or sub- 
incrassated, truncated, 
a) Wik claws of tarsi denticulate beneath. 
Lebia Larr. Mentum bilobed, no middle tooth. Last joint of 
labial palps securiform. 


ne 
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a. With fourth joint of tarsi bilobed. 


Sp. Lebia eyanocephala, Carab. cyanocephalus L., PANzeR Deutschl. Ins. 
Heft 75, Tab. 5. 


b. ‘With joints of tarsì entire. Cymúndis LATR. 
Add sub-genera : Plochionus DísraN, Calleida Ds. 


Orthogondus D£J. 
Coptodera DES. 
Ctenodactyla D5. 


Agra Fagr. Last joint of labial palps very broad, securiform. 
Mentum with middle tooth. Fourth joint of tarsi bilobed. Body 
elongate. Head narrowed posteriorly. ‘Thorax elongato-conical. 


Species from South America. Compare Krve Entom. Monographien, pp. 9 
—42, Tab. 1.1. and mI. figs. 1, 2. 


g) With claws of tarsi simple. 


Brachinus WeBer, Fanr. Labrum sinuate in the middle, 
broad, short. Mandibles exsert, with two basal teeth. Mentum 
with middle tooth mostly none. Tarsi with joints entire. Thorax 
obcordate, truncated. Elytra broader than thorax, truncated. 


Sp. Brachinus crepitans FABR., Carab. crepitans L., DumÉRrIL Cons. gón. s. be 
Ins. Pl r, fig. 5, SruRM D. Fauna, Ins. vin. Tab. 176, &c. 


Aptimus Bonelli. Mentum furnished with middle tooth. Wings none, 
Elytra truncated obliquely. Sp. Brach. mutilatus FABR., STuRM D. Fauna, 
Ins. vir. Tab. 175 ;— Aptinus ballista ILrie., GERMAR Fauna, Ins. Europ. 
Fasc. vri. Tab. 5. 


Corsyra STEVEN. 
Aainophorus DJ. 
Eucheila Des. 
Catascopus KrIRBY. 


Anthia Weger, FABR. Labrum porrect, rotundate. Mandibles « 
large, covered at the base by labrum. Mentum with middle tooth « 
indistinct. Tarsi with joints entire. ‘Thorax obcordate, narrow — 
posteriorly. Eyes somewhat prominent. Wings none. 


Grapkipterus Larr., Dés. Ligula in greatest part membranous. « 
Body short. Abdomen broad, oval, almost orbicular. 
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Anthia Larr, Dés. Ligula horny. Body oblong. Abdomen 
elongato-oval. 
Sp. Anthia decemguttata, Carabus decemguttatus L., Vorr Col. 1. Tab. 38, 


fig. 45, Cuv. R. And, ed. U, Ins. PL 18, fig. 1 ; habit. Cape of Good 
Hope. 


Helluo BoNeLu. 


e) Leternal maaillary palps with last joint obeonical or sub- 
securiform. (Claws of tarsi simple.) 


Galerita Fanr. Mandibles little exsert, short. Mentum with 
middle tooth. Thorax elongate, obcordate. 


Zuphium Larr. (Zuphium Dís. and Polistichus Díés., BoNeuu.) 
Joints of tarsi entire. 
Sp. Galerita fasciolata FABR., SrurM D. Fauna, Ins. vir. Tab. 174 ;—Galerita 


olens FABR., CLAIRV. Ent. helv, 1. PL xvi. fig. a, A, p. 111, Cuv. A. And, 
éd. dl., Ins. Pl. 18, fig. 8. 


Galerita Latr. Fourth joint of tarsi bifid. (Anterior tarsi of 
male serrate internally, with joints produced into an auricula.) 


Sp. Galerita americana FABR., Carab. americanus L., DE GrER Ins. rv. Tab. 
17, fig. 21, LATREILLE Gen. Crust, et Ins, Tab, 7, fig. 2, 


Drypta Fapr. Mandibles exsert, elongate, narrow, ineurved at 
the apex. Mentum with no middle tooth. Penultimate joint of 
tarsi deeply bilobed. Thorax oblong. 

Sp. Drypta emarginata FABR., PANzER Deutschl. Ins. Heft 28, Tab. 15, 


Crarrv. Zntom. helv. 11. Tab. xvur. p. 115, Sturm D. Fauna, Ins. vin. 
Tab. 179 ; in south of Europe ; lives under the bark of trees. 


Phalanx IL. Ligula infected, concealed under mentum, horny, 
with no paraglosse. Maxillee mostly furnished with a hook apical, 
articulate. Labial palps with four joints, the basilar formed of 
stipes free. Mandibles strong, dentate. Head large, with eyes 
globose. Anterior tibiee with internal side entire. Tarsi long, slen- 
der. (Cicindelitce LaTr., Cicindelidee Lracn, Wesrw.) 


This division consists in great part of the genus Cicindela L. 
Most of the species live in sandy places and run very rapidly. 
Whence the name of Sand-runners, Sand-beetles. The intestinal 
canal nearly resembles that of the Carabi, but is shorter ; the 
«esophagus is longer. 
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RAMDoER lib. cit. pp. 84—86, Tab. zr. figs. 1—3, 9 IO, LÉoN DUFOUR Ann, 
d. Sc. nat. nr. Pl. ro, fig. 2 ; both are figures of Cicindela campestris. 


The larve of Cicindela dig for themselves passages underground, 
and watch for their prey at the entrance of the hole. They suspend 
themselves in it by two eurved hooklets situated on the back at the 
eighth ring of the body. The head and the first segment are broad 
and strong, the last inversely cordate. 

Compare J. A. Wesrwoop, Mém. pour servir à U Hist, nat. de la famille des » 


Cicindelètes. Ann. des Se. nat. xx11. 1831, pp. 299-—317, Pl. 8; RATZEB, 
Forst-Ins. 1. Tab. 1, fig. 12. ' 


A. Mentum with no middle tooth. 


Colliuris LATR., Collyris FaBr. Body narrow, elongate. Wings » 
distimet. 
Sp. Ooll. longicollis FABR., Cuv. B. Ani, éd. ill, Ins. PL. 17, fig. 5; Java. 








Tricondyla Larr. Body narrow, elongate. Wings none. 
Sp. Fricondyla aptera, Cicindela aptera Tonper LuUND, Skrivter af Naturh. 
Selskabet 1. 1790, Tab. vr., GUÉRIN Zconogr., Ins. Cil le 
Therates Larr. Body oblong. Internal maxillary palps very # 
short, uniarticulate. 
Sp. Therastes labiata, Cicindela labiata F., Cuvrer R. And, éd. dll, Ins. Pl 
17, fig. 4; habit. Islands of the Pacific —Therates humeralis Mao Ly 
habit. Java, &c— Habitus of Cicindela. 
B. Mentwm with middle tooth. 


a) Marille with no claw apical articulate. 


Ctenostoma KLUuG. 

Species from South America. Compare Krue, Entom. Monogr. pp. 3-8 

Tab. mm Hg. 3. 
Stenocera BRuuLÉ, Pogonostoma KLuG. 

Sp. Stenocera elegans Bruuré, AuDouin et BruLLé, Hist. nat. d. Ins. Tom, L 


Pl. 3, fig. 3; from Madagascar. e 
b) * Maxille supplied with claw apical articulate. 


Cricindela L. (in part). Anterior tarsì of male with three first: 
jeïints dilated. 
* _Palps equal. 
Sub-genera : Cicindela LAtR., Eupresopus LATR., Dés. 
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Sp. Oicindela hybrida L., Panzer Deutschl. Ins. Heft 85, Tab. 4, Voer 
Coleopt. 1. Tab. 39, fig. i; 7” long, the oral organs whitish-yellow, elytra 
and thorax copper-coloured ; on the elytra at the base and apex of each a 
milk-white spot and a bent transverse band of the same colour in the 
middle. On a fine summer’s day this insect is frequently seen on our sand- 
hills. Ce. maritima Dás. differs from this species. Zcono yraphie et Hist. 
nat. des Col. d' Eur. 1. PL. 3, fig. 3 ;—Cicindela campestris L PANZER 1. 1, 
Tab. 3, RATZEBURG Porst-Ins. 1. Tab, 1, fig. 12, &c. 


** Labial palps longer than maxillarg. 


Sub-genera: Oaycheila Dís., Megacephala Latr. 


_Manticora Fapr. Tarsi not different in the sexes, with joints 


eylindrical. (Mandibles exsert, strong. Head large. Elytra 
( onmate.) 


Sp. Manticora maxillosa Farr., Cicindela gigantea TauNB., DumérIL Cons. 
gén. s. l. Ins. PL. 2, fig. . 4 ; habitat Cape of Good Hope. 


hd 











CLASS IX. f 
ARACHNIDS (ARACHNOIDEA). 


Tue Arachnids were counted by LiNNmus, as was stated above » 
(p. 248), to belong to the class of insects. They were first separated | 
from these as a distinct class by LAMARCK (1801), who placed all 
the wingless insects of LINNmus, which undergo no transformation » 
and breathe by air-slits, in his class of the Arachnida? To thiss 
then the myriapods, spring-tails, and parasites, would also belong, , 
which we have placed amongst the insects (pp. 288—303), and! 
LAMARCK accordingly divides his Arachinida into those whichs 
have antennse, and those which are without these parts. It is thee 
last alone, which we, following LATREILLE, refer to this class. 

T'he class of arachnids, thus limited, is a very well defined and 
natural division of the animal kingdom. The arachnids afe arti 
culate animals with articulate feet or legs (see pp. 33, 248) and 
without antenne. The head is with them joined to the thorax, s0 




















1 For this class we cite especially the following works: 

ALBIN Spiders.— ELBAZAR ALBIN, Natural History of Spiders, illustrated with 53 
plates. London, 1736, 4to. 

CrLEROK Aran. CAROLI CLERCK Aranei Suecici descriptionibus et fguris eneis ù 
trati. Stoeckholmiee, 1757, 4t0. 

Mverrer Hydrachn— Hydrachne quas in aguis Danie palustribus detezit, descri 
pingi et tabulis XI. eneis incidi curavit O. F. MueuveR. Lipsiee, 1781, 4to. 

Herm. Mém. apt…— Mémoire apterologique par J. EF. HERMANN. Avec g Pl. enlum 
Strasbourg, 1804, fol. 

WALCKEN. Aranéid.— Histoire naturel des Aranéides par C. A. WALOKENA 
Paris et Strasbourg, 1806. (5 parts in r2mo, with col. fig. in the taste of PANZE 
Deutschl. Ins.) 

Sunpev. Conspect.—C. J. SUNDEVALL Conspectus Arachnidum. Londini Gotho 
1833, 8vo. 

HANN u. Koorn Arachn.—C. W. HANN Die Arachniden, getreu nach der M 
abgebildet u. beschrieben. 1, 2. 8vo. Nürnberg, 1831—1835; C. J. KocH Die Ar 
widen (continuation of HANN's work). Nürnberg, 1836—1846. 3—12 vols. 

Koor Deutschland’s Arachniden, in HerricH-ScHarrER's continuation of PANZER' 
Deutschl. Ins. (Acari). 

Koor Uebersicht.—C. J. Koom Uebersicht der Arachniden-Systems. Nürnberg, 1837 
— 1847 (4 parts with plates). 

WaLCKEN. et GeRv.— Histoire naturelle des Insectes aptères. 4 vol. Paris, 18377 
1848. (Suites à Burron chez Romer; the first three parts; the third is by GERVAIS.) » 


2 Système des Animaua sans vert. p. IJLE. 
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as to form a single piece, to which LATRErLLe has given the name 
of Oephalothorax: to this piece alone are the feet attached. Be- 
hind the cephalothorax is connected with the abdomen, the second 
principal piece of the body. A longitudinal arterial heart or dorsal 
vessel is present, and in many a more or less developed vascular 
system for the circulation of blood. Respiration is effected either 
by means of air-tubes, as in insects, or of lungs in determinate 
parts of the body. In all, however, there are lateral openings or 
air-slits (see above, p. 260, 261), which conduct to the respiratory 
organs. The sexes are distinct. 

According to the theory of SAvIGNY, no oral parts are present 
in this class, which correspond to the upper and lower jaws of 
insects. The parts, which in spiders and scorpions are usually 
called upper jaws (mandibles), are, according to SAviaNYy, to be 
tompared with the second pair of auwiliary jaws, or feet changed 
into jaws in the cray-fish and other ten-footed erustaceans. In 
some arachnids these parts undergo such a change, that they 
assume a flattened form and compose a sucker. The under-jaws 
which succeed these, and which in the scorpions sustain large shear- 
shaped feelers, are, according to SAvranNY, to be compared with the 
third pair of auxiliary jaws, or feet changed into Jaws of decapod 
erustaceans. To these, in the arachnids, four pairs of feet succeed, 
of which the first pair, according to the same writer, eorresponds to 
the second pair of untransformed feet of decapod erustaceans. The 
untransformed first pair of feet of the decapod crustaceans, the so- 
ealled chele or shears of eray-fish and crabs, would thus, like the 


proper jaws (mandibles), be wanting in arachnids!. The abdomen 
is never provided with feet. 





1 This view, however, is not altogether free from objection. Thus LATREILLE con- 
 Siders the first pair of jaws (the upper-jaws) of arachnids to be modified antenne, 
 [Erremson rejects this opinion of LATREILLE ; Entomographien, erstes Heft. Berlin, 
’ 1840, 5. 9; OWEN, on the contrary, on the ground of the origin of the nerves distributed 
to these parts, defends it. Lectures on Comp. Anat. 1. 1843, p. 253, and edit. P. 448.) 
Still more may it be doubted whether the first pair of feet of arachnids really corresponds 
to the second pair of unaltered feet in decapod erustaceans; this comparison may be 
looked on as merely an arbitrary conception. Rather does the opinion deserve the 
preference, that these parts correspond to the lateral parts of the under-lip. [This 
‚Opinion, I think, was first offered by W. De HAAN in an essay, of which the other 
‚ Propositions appear to me to be less happy, entitled: Vergelijking tusschen de tast- 
_ kaauw-en bewegings-werktuigen der gelede dieren in VAN Har, Vrorik and MuLprr, 
Bijdragen tot de natuurk. Wetensch. 11. 1827, bl. 134, afterwards by Dvars Ann. des 
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The feet or legs of arachnids do not present exactly the same _ 
typus as those of insects. They consist usually of seven joints, and 
are not thinner towards the extremity, so that the tursd differ less 
from the other parts than in insects. If we suppose that the two 
last joints belong to the tarsus, then the tibia consists of two joints 
of which thê first in some is the longest (e. g. Scorpio and Phrynus), 
in others the second. The long joint that precedes it is the femur 
which succeeds a short, inversely conical joint corresponding to the 
trochanter in hexapod insects. The first joint, broader, commonly 
inversely conical, by which the feet are attached to the cephalo- 
thorax, corresponds to the hip (coza) of insects. Im Phrynus, the 
tarsus of the fore legs consists of a great number of joints (thirty 
and more), of extraordinary fineness, and in the remaining feet of 
three joints. The last joint of the tarsus has usually two curved 
hooklets, and in some a membranous or vesicular eushion (pulvillus) 
in addition at the under side. What is most distinctive in the com= 
position of the feet in arachnids, is the division of the tibia into 
two pieces. In Phrynus, the tibia of the fore-feet, like the tarsus, 
consists of numerous thin joints ; those of the second and third pairs 
of feet of the usual number, two; those of the fourth pair of five, of 
which the first exceeds the rest in length remarkably. 

The cephalothorax often presents a line or groove on each side 
of the simple eyes placed in the middle, indicating an imperfect 
separation, so that the head looks like a wedge or triangle, with the 
point turned backwards, upon the thorax. The upper surface of 


Sc. nat. 2e Série, 1. Zoolog. p. 7, and by ErrcHson, Entomogr. s. 8.) In the scorpions 
there are two horny triangular plates between the first pair of feet, which may be 
regarded as mentwm, a part wanting in the rest of the anachnids. An upper lip 
(labrum) is not present in these any more than in the rest. According to this view 
arachnids would have only three pairs of feet, like most insects. Yet Zoology must 
nevertheless still continue to assert that arachnids have four pairs of feet, since, in 
reality, four pairs of jointed appendages of the cephalothoraa do always act as feet. 
Even the jaws of hexapod insects are in a wider sense modified feet. Feet and jaws 
are parts having the same fundamental form. This is proved by the history of develop- 
ment. Both these parts are, according to the investigation of RATHKE in the Cray-fish, 
of the same form, and the dissimilarity between feet and jaws, which is seen in perfect 
cray-fishes, is merely the consequence of subsequent development (Untersuchungen über 
die Bildung u. Entwickelung des Flusskrebses, Leipsig, 1829, fol. s. 67, 68). In young 
and still imperfect individuals of Cyclops quadricornis, according to the figures of 
JURINE, the upper jaws and the last pair of under jaws serve for swimming, and have 
much resemblance to the feet which are developed only at a later period, RATHKE loc. 


cit. p. 73. 
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the thorax consists of a lamina, in which sometimes, more or less 
obviously, four sutures or grooves are seen, which proceed obliquely 
from the feet to the center, and indicate the original composition of 
the thorax of four pieces. On the under surface, between the coxee 
of the feet, is a lamina, which may be considered as sternum, formed 
of the umion of four pieces. The abdomen Ti Scorpions, of 
Phrynus and Telephonus and (amongst the Arachnoïdea trachearia) 
of Obistum is divided into rings; in others, as the spiders, it is 
without rings, and has a much softer integument than the cephalo- 
thorax. On the whole, the external covering of the Arachnids is 
soft and very extensible; the skin is horny and hard in Scorpúo, 
_Phrynus, in some Lpeire (Epeira cancriformis), &c. Two layers 
may usually be distinguished in the skin; the external is firmer, 
sometimes cellular, often provided with sinuous folds; the internal 
consists of a finely granular substance or of very delicate fibres, be- 
neath which is a layer of pigment. In Mygale, these pigment cells 
are very apparent. ‘The external membrane exhibits many concen- 
trie rings with spots between them, which, under the microscope, 
present a deceptive resemblance to the corpuscles and lamelle of 
bone. | 

The intestinal canal of the arachnids proceeds without tortu- 
osities to the posterior extremity of the body. Not in all of them, 
however, is the anus situated at the posterior extremity, but in the 
Acari more forward on the ventral surface! Im Phrynus and 
Scorpio, the intestine is a narrow canal, nearly of the same width 
throughout. In all the other Arachnids, the intestinal canal has 
many protrusions or blind appendages of very different form ; and 
in many Ácarina these appendages are ramified, reminding us of 
the form of the intestine in Planarte and Distomata. In the Pyc- 
nogonida blind appendages proceed from the stomach, even into the 
shear-shaped feelers and the feet. In the genus Phalangium the 
intestinal canal forms a wide sac, which has in front, on each side, 
five blind appendages that become wider towards the extremity, of 
which the last pair is longer than the rest, and descends to the 
termination of the intestinal canal. Between these appendages are 
still twelve others smaller and vesicular, and at the hindmost part 


1 See the figure of Ixodes, Acarus americanus (or crenatug KorrAr) in TRrviraA- 
NUS, Zeitschr, für Physiol. Iv. 2. 1832. 
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of the intestinal canal there are in addition four small blind appen- 
dages on each side!, In the spiders (Aranea L.) the cesophagus is 
narrow, horny, bent first downwards, then upwards, and terminates 
in a part which proceeds backwards, and can be dilated by muscles 
attached to it? ‘This part becomes at its extremity more membra- 
nous, and passes into the intestinal canal, which sends two lateral 
arms forwards that bend themselves round in the cephalothorax 
and approach each other or unite so as to form an annular stomach. 
From this ring blind eversions proceed towards the feet, bend 
downwards, and communicate with each other. From the same 
point where the two lateral arms arise a middle canal exists, which 
runs towards the abdomen and is gradually dilated in some degree. 
The widened part receives on each side two large canals which _ 
branch through the adipose body ; the intestinal canal then narrower — 
curves upwards and afterwards proceeds downwards, where, pre- 
vious to its termination, an oval coecum is situated laterally. 

Organs of different form for the secretion of saliva are observed 
in most genera of this class, and probably are wanting in none of 
the arachnids, although their opening into the intestinal canal has 
not been detected in all. In the Scorpions, where Mrorer® de- 
nied altogether the existence of salivary organs, two longitudinal 
sacs placed in the fore part of the abdominal cavity, their tortuous 
canals running forwards in the cephalothorax, probably serve for 
the secretion of salivaf. From the secretion of saliva the poison 
should be distinguished, with which different species kill their prey 
previous to devouring it. In the spiders there is situated at the 
base of each of the mandibles, or sometimes in the mandibles them= 
selves, a vesile, surrounded by a layer of flat spirally turned fila= 
ments, from the anterior part of which a narrow duct arises, that 
runs towards the point of the upper jaw. This poison has an effect 


1 RAMDOHR Verdauungs werkz. d. Ins. s. 204, 205, TREVIRANUS Verm. Schr. I. 
s. 29—31, Tab. im. figs. 16, 17, Turk in Ann. of nat. Hist. xim. 1843, pp. 246—248. 
Elve on 

2 TREVIRANUS, in his work Ueber den innern Bau der Arachniden, s. 29, 30. Tab. 
In. fig. 24, has described the intestinal canal imperfectly. BRANDT Mediz, Zool. D. 
has partially improved on him. We follow here especially WASMANN in Abhand- 
lungen herausgegeben von den natwrwissensch. Verein, Hamburg, 1846. 1. 4to. 8. T42— 
Ld 4: 

3 Syst. der vergl. Anatom. IV. s. 145. 

4 J. Mverver in Mroker’s Archiv f. Anat. «. Physiol. 1828. g. K2. 
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often rapidly mortal upon those insects on which spiders feed, and 
even large flies die quickly when they have been wounded on a 
single foot alone by the bite of Clubiona atrox!. 

We have ‘seen*that in the spiders, from the dilatation of the 
intestinal,canal situated in the abdomen, which might be taken for 
the hindmost stomach, large canals proceed to the adipose body. 
Bimilarly in the scorpions from the intestinal canal, at nearly equal 
and very large distances from each other, there arise on each side 
five transverse branches which subdivide into finer branches and 
run through the granular adipose mass. Already, when treating of 
the Class of Insects, we directed attention to the suggestion that 
there perhaps the adipose body assumed the place of the liver 
(p. 257). In most arachnids (Scorpio, Aranea L.) this part cer- 
tainly, with still stronger claim, deserves to be thus considered”. 
It consists of lobes, formed of small blind vesicles united in clusters, 

_ and filled with cells. The ducts in question, which run towards 
_ the intestinal canal or proceed from it as branching eversions, are 
to be considered then as gall-ducts. In other arachnids (Phalan- 
gita, Acarina, Arctisca and Pycnogonida) the glandular walls of the 
blind intestinal appendages probably serve for the secretion of bile?. 

In most arachnids there exist also thin tubes with blind ex- 
tremities which correspond to the Malpighian vessels of insects (see 
above, pp. 255, 256), and so are to be considered as subservient to 
the urinary secretion. They differ, however, from the vessels of 
insects alluded to, inasmuch as they usually divide into many 
branches. 

The organs for respiration and the circulation of blood are not 
in these animals formed after one and the same type. When 
respiration is performed by means of air-tubes, there is a dorsal 
vessel, as in insects, a longitudinal heart, without branches ; vessels, 
on the other hand, are found in those genera in which the respira- 
tory organs are sacciform lungs, and are not spread throughout the 
body as air-tubes. In Phalangium, the heart is a dorsal vessel 
without branches, which becomes narrower at both extremities, 
and is divided by eonstrictions into three chambers, or dilata- 





l TrEviRANUS, Ueber d. inn. Bau d. Arachn. s. 31, 32, Tab. 2, figs. ar, 22. 

2 J.F. MrokeL Beyträge z. vergl. Anat. IE, 2. 1809. s. 108. See also especially 
WASMANN 1. c. pp. 145-—148, Tab. 13, figs. 20—22, 

* V. SreBorp, Zekrb. der vergl. Anat. 1. s. 529. 
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tions!, In many of the inferior arachnids neither heart nor vessels 
have been met with. 

In the spiders and scorpions, on the contrary, there are vessels 
present for the circulation of the blood. The heart has, indeed, still 
the form of a longitudinal vessel, but other vessels arise from it, 
whilst from the respiratory organs the returning arterialised blood 
penetrates the heart through lateral, transverse fissures on the 
upper or dorsal surface, which are provided with valves. The 
course of these returning vessels, corresponding to the pulmonary 
veins of the human body, is not yet perfectly understood. Pro- 
bably the whole heart is surrounded by a sinus, into which the 
arterial blood is poured, before it penetrates the above-mentioned 
fissures. Vessels also from the heart proceed to the respiratory 
organs, but these probably serve for their nutrition, and not for 
respiration. The heart of arachnids is then, beyond doubt, an 
arterial heart, like that of crustacea and of mollusca? 

We have already said that the respiratory organs are in some 
arachnids air-tubes, in others pulmonary sacs. In both cases the 
air has access to the respiratory organs by air-slits (stigmata), as in 
insects; but these stigmata are always in less number than in 
most insects. In some arachnids no respiratory organs at all have 
been discovered (Pycnogonum, the so-named tardigrada, many 
Acart). In these also no stigmata are present. Sometimes, indeed, 
parts have been taken for stigmata, which have an entirely different 
signification ; T allude to two rows of spots on the back, which are 
for the attachment of muscles, which, connecting the dorsal and 
ventral surfaces, contract the abdomen, and which we also meet 
with again in Limulus, amongst the Crustacea®. In the scorpions 





1 TREVIRANUS Verm. Schr. 1. s. 31, Tab. mm. fig. 18, Turk 1. c. p. 249, Pl. ng 
fig. 17a”, H, p. 

2 The most complete description of the heart and vessels of the scorpions has been 
given by NEWPORT in Phil. Transact. for 1843, Part 1. pp. 286—298, with beautiful 
figures. From the dorsal vessel, that as an aorta springs from the heart at the fore part, 
there arises, before the origin of the arteries for the last pair of feet, an artery on each 
side, which passes beneath the cesophagus; the two form a single vessel lying on the 
nervous cord. It is this artery which was described by TREVIRANUS as à third nervous 
cord, and by Murrrer as a ligament. Under the nervous cord in the abdomen & 
venous trunk is situated. 

3 This mistake was made even by the celebrated TREVIRANUS in Chelifer (Verm. 
Schr. 1. s. 18, 19, Tab. 1. figs. 6, 7, A), who could not on that account find any air- 
tubes there. 
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the air-slits are obliquely transverse fissures on the ventral plates 
of the abdomen. The uppermost or anterior lip of these slits 
covers in some degree the lower, from which last a membranous 
margin arises, which bears the respiratory organ situated in a 
small cavity. This lung (or gill) consists here, as in spiders, in 
Thelyphonus and Phrynus, of a number of ok very thin plates 
lying upon each other. If now, as is asserted, the air on respira- 
tion really penetrates this chamber so as to fill the spaces between 
the duplicatures, then the name of lung would be justifiable!. The 
ordinary position of the stigmata is on the inferior surface of the 
uppermost part of the abdomen. There also AupouiN discovered 
four stigmata in the genus Chelifer that breathes by air-tubes?. 
The Phalangia that also breathe by air-tubes have only a single 
pair of stigmata. In Zrodes Lyoner and Aupourn found the two 
stigmata furnished with a plate, and upon it, besides a larger open- 
ing, many other smaller ones with a stellate margin®. In spiders 
also the stigma is not always a simple fissure, as in the scorpions, 
but is sometimes closed by a plate perforated like a sieve®. The 
tracheee of arachnids differ often from those of insects by the 
absence of the spiral thread. Usually also they are parcelled in 
bundles, and not divided into branches. However, in Phalangium, 
a system of air-tubes is met with divided into branches and spread 
throughout the body, and provided also with a spiral thread. 
There are two wide principal stems which, running forwards in the 
cephalothorax obliquely towards each other, divide into branches, 
whilst a transverse branch on the inside, behind the thoracic gan- 
glion, forms an arch by uniting with that of the opposite side. In 
the abdomen, behind the stigmata, the lateral principal branches do 
not continue their course, but three smaller branches alone from the 
principal stem penetrate backwards on each side. 





1 Not on account of respiring in air; for all animals that live in air have not lungs, 
the land-crabs, for example, have gills. The respiratory organs of the Holothurice, 
on the other hand, although these animals inhale water, are formed after the typus 
of lungs. 

3 Ann. des Sc. nat. XXVII. 1832. p. 62. 

3 Lyoner Rech. P\ 6, fig. 5, Aupouin, Ann. des Sc. nat. xxv. p. 419, and Topp's 
Cyclopedia 1. p. 205. 

* Lroner, 1. 1. PL ro, fig. ro. 

5 TREVIRANUS Verm. Schr. 1. 8. 32, 33, Tab. rv. fig. 19, and especially Tuuk 1. c. 
PP. 327—329. Pl. v. fig. 33. 
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The male and female organs of propagation are, with the excep- 
tion of the Tardigrada, in all arachnids distinct, and not united in the 
same individual. The ovaries are usually two sacs that are some- 
times connected in the middle; the oviduct is constantly an imme- 
diate continuation of the ovary. In Phalangium the ovary consists 
of a tortuous, circular tube connected with a wide sac, in which the 
eggs await for a time their further development. From this sac a 
second oviduct arises, which running tortuously first backwards 
then forwards, terminates in the ovipositor. This ovipositor con= 
sìsts of horny transverse filaments, bound mutually together by a 
tough elastic membrane. It can be protruded by muscles through 
the external sexual opening situated between the hind feet’. In 
the scorpions, the internal female organs of propagation consist of 
three tubes running longitudinally ; the middle tube is united with 
the lateral by three transverse branches; the two lateral tubes, 
moreover, unite with each other in an arch below. They extend 
farther forwards than the middle tube and thus form two oviducts 
as their immediate continuation, which open at the external sexual 
aperture under a valve between the base of the third and fourth 
pair of feet. Here each of these oviducts, before it terminates, 
forms a roundish expansion, which may be considered as a receptar 
culum seminis®. 

The male organs of propagation consist of two blind saccules or 
two tortuous and blind canals ; in others of two bundles or of a single 
group of numerous blind saccules or tubules, as in Phalangium. Im 
the scorpions two loops or tortuous strings of a narrow canal, with 
two transverse canals, are found. The vas deferens also receives the » 
openings of two blind sacs before reaching the external sexual aper- « 
ture, which is in the same situation as that of the female. Here is 













1 MREVIRANUS ibid. s. 47—49, Tab. v. fig. 28, Tab. vr. figs. 32, 35, TULK L.G. « 
pp. 318—324. Pl. v. figs. 26, 27, 28. 

2 V. SrmBoLp (Lehrb. der vergl. Anat. 1. s. 548) found in it Spermatozoa in living 
females. Comp. on the described Ovaria in Scorpio, MUELLER in MECKEL's Archiv f. 
Amnat. u. Physiol. 1828. s. 54, 55, Tab. m. fig. 16. In the developed state of the ovary, « 
pear-shaped eversions proceed from these tubes of the impregnated female. MUELLER 
saw these in the form of elongate blind sacs, in the middle excavated like a bean. Im: 
this wider part the embryo of the scorpion is contained. I also have met with the 
ovary of Scorpio reticulatus from Java in the developed state. Scorpions are viviparous, « 
of which mention was made already by the ancients; ARISTOTELES Hist. Anim. Vo + 
cap. 25, ALIANUS de Animal. nat, Lib. v. cap. 20. 
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found a small papilla, which may be considered as the rudiment of 
a penis. Also in some Acarina a short penis is present. In Pha- 
langtum, on the ofher hand, there is a long horny penis which can 
be extended from the body at the same part as the ovipositor in 
the female, and through which the ductus gjaculatorius extends; 
at the upper extremity of the glans is a small hooklet. In the 
spiders the two efferent vessels, arising from the blind tubes that 
secrete the seed, run towards the base of the abdomen, where they 
open, without any copulative organ, between the gills. The organ 
of copulation lies very distant from this opening. In the spiders, 
namely, the last joint of the feeler is excavated like a spoon, with 
various appendages in addition, different in different species, and a 
horny, eurved filament connected, which lies concealed in the exca- 
vation, and can be extruded from it. With this club of the palpt, 
the male, at the time of pairing, touches the sexual parts of the 
female, having previously moistened it with a drop of seminal fluid 
from the opening of the vasa deferentia. This is thus the copula- 
tion itself, and by no means, as T'REVIRANUS supposed, a prelimi- 
mary sport to excite the sexual passion : this is the eopulation itself, 
which Lister, De Geer, Lyoner, and others, described so fully 
and so interestingly!. The danger of being eruelly put to death by 
the female spider causes the male to make his approaches to her 
with anxious caution, and after the congress to betake himself 
rapidly to flicht. 

In the development of the arachnids from the egg, after the 
 germinal vesicle has disappeared, there appear to occur, as in many 
other animals, clefts and grooves in the yolk-mass. The ger- 
minal membrane or disc grows slowly round the yolk, closing 
fimally on the dorsal surface. Before this closure is completed, 
the commencement of the embryo appears on the ventral surface of 
the yolk. Here are seen, at least in the embryo of the scorpions 
according to the observations of Raruke, different thickenings 
lying in pairs near each other in a row, which are the beginnings 
of the segments of the body. From the mucous layer of the ger- 
minal membrane arises the intestinal canal, which at first Is not 





Ì See, for instance, LiroNer in his translation of Lesser Théol. der Ins. 1. P. 184, 
and in his Recherches, PP: 73—75, and WALCKENAER Hist. nat. des A ranéides, v. 8, 
Fespecting Theridion benignwm. See also OWEN Zeetures on comp. Ánat. of invert. 
Anim. p. 264, and ed. p. 462. 
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separated from the yolk, afterwards lies between two lateral portions 
of the yolk, which, by transverse indentations, change into coecal 
sacs placed in pairs. These sacs, in connexion with the intestinal 
canal, are the rudiments of the biliary vessels and of the liver. The 
yolk changes into the liver, or the so-called adipose body. The 
limbs arise as conical appendages placed under the ventral surface, 
with the extremities turned downwards towards each other. On 
the dorsal surface of the yolk is seen a streak running longitudi- 
nally as the rudiment of the heart, that is at first without vessels. 
T'he nervous system, in its central parts, is formed at a still earlier 
period, and the cerebral ganglion is in the beginning proportionally 
much larger than it is afterwards !. 

We have already said that the scorpions are viviparous. With 
the egg-laying spiders, the egg, under the changes of development, 
slowly loses its previous form, and almost assumes that of a spider, 
indicating all the external parts of the inclosed animal. At length 
the shell bursts on the thorax, and the spider, first with the head, 
and afterwards with the thorax, comes to view; then follows the 
abdomen, to which however the egg-membrane, like a scale, con- 
tinues attached for a time; then come the feelers and feet? ‘The 
young spider, through whose integument the granules of the yolk 
may be clearly distinguished, is not yet in a state to weave a web 
and catch its prey ; for the spinning organs are still concealed be- 
neath the common integument. After the lapse of a week, or, in 
some species, a longer time, during which the spider takes no food, 
it casts its skin for the first time, and is, as it were, born for the 
second time. The young spiders now quit, on some mild day in 
May or June, the web in which the mother had hidden her eggs; 
they allow themselves to fall on the ground by a thread, and begin 
at once to weave their nets, or in some other way, according to the 
instinct of their kind, to watch for small insects corresponding to 
their age and powers. 





1 On the development of spiders see M. Hrroup De Generatione Aranearum in Ovo, 
Marburgi, 1824, fol. cum tab. zeneis: Dr Wrirriom Observationes de Aranearum ex ov0 
evolutione, Halle, 1845 ; of scorpions, H. RArHKr Zur Morphologie, Riga u. Leipzig, 
1837. 4to. pp. 17—34- PL. 1. figs. 1—rr; compare also the shorter description of these 
last observations and of those of Hrrorp in BurpacH Die Physiologie als Erfarungs- 
wissenschaft, zte Ausg. II. 1837. s. 242—248. 

2 De GEER Mém. pour servir à Hist. des Ins. vir. pp. 195, 196, Pl. 18, figs. 
1114. 
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Most arachnids feed on other animals, which they either swal- 
low alive, or whose blood and fluids they suck. Usually, after 
their escape from the egg, they undergo no metamorphosis. They 
cast, however, their skin more than once, and are commonly, after 
the fourth or fifth moult, in a state for pairing. Im most Acarúna, 
the young animals are at first supplied with only three pairs of feet, 
which gave occasion to some writers to adopt some six-footed 
genera, which were afterwards rejected as unfounded. The Pyeno- 
gonida and the genus Mydrachna present the most interesting 
changes of form, of which the most remarkable particulars will be 
noticed in the systematic arrangement of these animals. 

The power of reproduction in arachnids is commonly, as in the 
preceding class, considered to be small!, In many, however, lost 
feet can grow again. Thus GEOFFROY once saw a Phalangium, in 
which one foot was less than the remaining seven?, and which pro- 
bably might have grown at a later period. At all events it is 
established that, in spiders, lost feet are regenerated®. In animals, 
whose growth is limited, #.e. which do not grow after they are 
capable of propagating, 1 think the reproductive power, in this full- 
grown state, is small. In such a case are inscets after their last 
metamorphosis (see above, p. 276), but by no means spiders and 
crustaceans. 

Very various is the form of the nervous system in the arachnids. 
In the greatest number there is a large ganglion in the thorax 
(cephalothoraas), formed, as it seems, by the coalition of different 
other ganglia, from which the nerves for the under-jaws and palp, 
and for the four pairs of feet, radiate. At the posterior margin of 
this ganglion arise, under acute angles, close to each other (as in 
the cauda equina of mammals), the nervous trunks for the abdomen. 
The two middlemost are sometimes thicker, lie closer together, and 
unite towards the extremity, before dividing, to form a ganglion 


l Mroker’s Syst. der vergl. Anat. 1.s. rar. 

2 Hist. abrégée des Ins. 1. p. 629. 

3 See an observation of the celebrated BANKs, interesting also in other respects 
recorded by Lwacm Trans. of the Linn. Soc. XI. 1815, pp. 393, 394; see also HEINE- 
KEN'S experiments and observations, Zool. Journal, Tv. 1829, pp. 284, 294, and those 
of LEPELETIER and AupouiN in Topp's Cyclopedia, 1. pp. 214, 215. Spiders must, 
however, lose the entire foot as far as the coxa; if it be broken off lower the spider 
dies, unless it succeed in breaking off the stump that is left. The new foot (at first 
very short) makes its appearance at the next moult. 
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(Telephonus), or lying side by side form an abdominal eord with- 
out ganglia, as in the spiders. A chain of ganglia, as in most 
insects, is found in Zurdigrada, im Pyenogofiën, and in Scorpio 
alone. In the Pycnogonida, the four ganglia, forming the row, lie 
close together, without connecting cords, just as SWAMMERDAM has 
figured the nervous system in Pediculus (see above, p. 301). In 
Scorpio, on the contrary, they lie, seven in number, at considerable 
distances apart, and are connected by two strings? Above, and 
commonly close upon the thoracie ganglion, is placed a ganglion 
which may be considered as cerebral ganglion; in very simply 
organised arachnids it is seen as a simple commissure on the ceso- 
phagus; in others it is oblong and formed of two small parts, 
mostly conical or pear-shaped, lying side by side. From it arise 
the nerves of the mandibles and of the eyes. Between this cerebral 
ganglion and the thoracie ganglion, there is always an opening, 
mostly very narrow, for the passage of the cesophagus, which is 
surrounded on each side by the nervous connexion of the two gan- 
glia. That the first ganglion is smaller than the second, and not 
broad, as in most insects, depends, without doubt, principally upon 
the absence of the compound eyes, whose nerves, in insects, have 
such a large development. Interesting also is the exceptional form 
of the nervous system in Phalangium, where the nerves proceeding 
from the thoracic ganglion form eight ganglia in their course, four on 
each side, not behind one another in a row, but at different heights, 
dispersed on each side of the body, and distant from each other$. 
Traces of a distinct nervous system for the intestines, of that 
system which we indicated above, in insects, as answering to the 





1 QUATREFAGES Ann. des Sc. nat. zième Série, IV. 1845. Zoologie, p. 77, PL & 
and IT. 

2 TREvIRANUS Ueb. d. inn. Bau der Arachn. s. 14—16, Tab. 1. fig. 13, and espês 
cially Zeitschr. für Physiol. Iv. 1831. 8. 89—97, Taf. vr. and the elaborate fig. of 
NeEweort Phil. Trans. 1843, Part 1. PL xm. That the nervous system in Phrynus 
and Telephonus is formed not after the type of the scorpions, but of the spiders, was 
announced by me in the 7ijdschr. von Nat. Gesch. en Physiol. 1x. 1842, bl. 75, and 
1843, bl. 369, 370. Im Telephonus, at least, it would be difficult to have anticipated 
this, and it is also in contradiction to the rules, already contradicted indeed by other 
instances, which SrrAUS DURCKHEIM formerly laid down for the form of the nervous 
system of articulate animals. Consid. gén. s. 'Anat. comp. des Ani. art. pp. 3643 365, 
371. 

3 TREVIRANUS Verm. Schr. 1. s. 38, 39, Tab. rv. fig. 24, Tuuk ll. p. 325, Pl. 
OL 
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nervus sympatheticus (p. 278), are only imperfectly recognised. 

There has been found, in spiders and scorpions, a nerve that runs 
towards the stomach, and arises by two thin roots from the posterior 
margin of the cerebral ganglion!. 

The organs of sense in arachnids are limited, as far as they are 
known, to those of sight and feeling. A distinct organ of hearing 
has not yet been discovered. The seat of taste, probably also of 
smell, is to be sought for perhaps in the commencement of the intes- 
tinal canal. For feeling the palpi, in many at least, officiate ; in 
others, where, as in Scorpio and Chelifer, they are covered with a 
hard skin and are shaped like shears, they serve for seizing prey. 
The long feet also of spiders and of Phalangia, and especially the 
thread-like feet of the first pair in Phrynus, are peculiarly adapted 
for organs of feeling. The eyes are constantly simple. Behind the 
convex cornea is placed a very round lens, which is received by a 
vitreous humour concave on the anterior surface. Behind this 
humour lies the retina, surrounded by a coloured pigment of the 
choroïdea, which at the fore part, between the lens and the vitreous 
humour, forms a ring like an és. For the presence or absence and 
the number of simple eyes, we refer to the systematic arrangement 
of the class. Often, as in Scorpio, Phrynus and Telyphonus, two 
simple eyes are placed close together in the middle, and on each 
side two groups of smaller simple eyes towards the margin of the 

_Cephalothoraa, MF this disposition be compared with that of insects, 
then the middle eyes may be likened to their simple eyes, and the 
two lateral groups to their two compound eyes. 

The muscles of the arachnids are principally inserted in the 
external integument. The cavity of the cephalothorax is especially 
‘ OCcupied by a mass of muscle, because the limbs, which are moved 
by the muscles, are placed in a circle round about that part. In 
spiders there is found here, for the attachment of the muscles, in 
addition, an internal oblong plate, tendinous, hollow above, and 
‚with the anterior margin excised. This part was already observed 
by Lvoner?. It was also found by me in Phrynus, and in the 





! BRANDT Med. Zool. 11. s. go, NewPorrt 1. L. p. 261. 

3 Recherches sur U'Anat. &c. Ourrage posthume. p. too, PL. ro, fig. 26, TREVIRANUS 
 Ùeb, d. inn. Bau der Arachn. s. 30, Tab, rr. fig. 23. TREVIRANUS calls this part 
incorrectly a cartilage (Knorpel). 
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class of the crustacea occurs largely developed in ZLimulus. The 
name of inner sternum has been given to it; it occupies in some 
degree the place of the entothorax in inse is not however a 
horny part penetrating inwards from the integument, but a pro- 
duction from the numerous interwoven tendons of the different 
muscles which mutually meet there!, 

Arachnids are met with in every quarter of the globe. Iam 
acquainted with no families or principal groups (larger genera in the 
sense of LINNAUS) which, as is the case in other classes, belong 
exclusively to the eastern or the western hemisphere. The larger 
arachnids inhabit warm regions, especially the genera Scorpio, 
Mygale, Telyphonus and Phrynus. By far the most of the animals 
of this class live on land, others in fresh water, in the sea only very 
few, just the reverse of what we remark in the crustaceans. 





1 A similar part is the linea alba, for the abdominal muscles of mammals. 
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SYSTEMATIC 


ARRANGEMENT OF ARACHNIDS. 


CLASS IX. 
ARACHNOIDEA. 


ARTICULATE animals with articulate feet. Head and thorax 
conjoined to form a single part. Feet eight, placed at the sides of 
cephalothorax; abdominal feet none. Heart placed in the back, 
resembling an elongate vessel, in many giving off arteries. Respi- 
ration in some tracheal, in others pulmonal; in some no distinct 
organs of respiration. Sexes mostly distinct. 


Section L. _Zmetothoraca s. Apneusta. Cephalothorax divided 
into four segments. Stigmata none. Organs of respiration none. 
(Seat of respiration either in the external integument of body or in 
the digestive canal.) 


Orper 1. Polygonopoda. 


Feet elongate, of the length of body or longer than body. First 
segment of body tubular, exsert, perforated at the apex by the 
mouth. Ocelli four in a tubercle behind the tube at the middle part 
of the second segment. Abdomen small, eonical. 


Family L. _Pyenogonida (characters of the order). 


Sea-spiders. The genus Pycnogonum of BRUENNICH (Polygonopus 
Parras), with some other allied genera of later writers, forms a 
small group of marine animals, on the true place of which in the 
natural arrangement opinions differ; for Mrne EpwaArps, and espe- 
cially QuArreracrs and Kroeyer, refer them to the erustaceans. 
That some of these animals live parasitically on whales and other 
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marine creatures appears to be a mistake. They are dull animals — 
living on the beach under stones, or on marine plants. They 
undergo, according to the observations of Kroever, a remarkable 
metamorphosis, and have at first only two pairs of short feet, and a 
short, thick, undivided body. Afterwards a third pair of feet, still 
short, appears, and only in a succeeding state is the fourth pair added 

to them. 


That division of the body which lies in front of the first pair of 
feet and bears the eyes above, is in some more, in others less dis- 
tinctly distinguished from the first ring of the thorax. To this 
division are attached on the under surface two filiform parts, consist- 
ing of 7—11 joints, which in some species occur only in the female 
and serve for the attachment of the eggs. In some species in front of 
these are two pairs of other parts at the base of the conical sucker, 
of which the first pair, shorter and broader, mostly forms a shear- 
shaped nipper, the second is filiform, and consists of five, sometimes 
of more joints, and is commonly denoted as a feeler (palpus). It 
is worthy of remark that the first-named, the nippers or mandibule, 
occur also in the earlier imperfect state of those species which, in 
the perfect form, are not provided with them. 


The hardness of the integument of these animals renders it less 
probable that they breathe by the skin. Probably they have an 
intestinal respiration, such as occurs also in other animals. 


Compare M. T. BRUENNICH Entomologia, Haffniee, 1764, Svo. p. 84, with — 
the explanation of fig. 4 (Pycnogonum) of Tab. ; various figures are found _ 
in Mueurer Zool. danica Tab. 119, in LeacH Zoolog. Miscellany, 1. PL. 13y 
19, Saviany Mém. s. 1, And. s.v. I. p. 54, Pl. v. fig. 3, GUÉRIN Tconogr.; É 
Arachn. Pl. 4, &c. ' 

G. JounsroN Mag. of Zool. and Botany, 1. 1837 ; A. Prmureer Neapolis 
tanische Pyenogoniden in Erromson’s Archiv f. Naturgesch. IX. 1843 _ 
s. 175-—182, Tab. IX. figs. 1—3; H. Krorrer Naturkist. Tidsskrift, 1. 
1840, pp. 299—306, Tab. rr. and ibid. new series, IL. 1844, pp. 9Oo—139; 
H. D. Goopsir On the specifie and generic characters of the aranciform 
Crustacea, Ann. of nat. Hist. XIV. pp. 1—4, Pl. 1; DE QUATREFAGES Mém. 
sur Vorganisat. des Pyenogonides, Ann. des Sc. nat. 3e Série, Tom. Iv. 1845, 
Zool. pp. 69—83, Pl 1. 11; DuJARDIN in Compt. rend. 1849. T. XXIX. P: 28; 
ZENCKER in MueLLER’s Archiv f. Anat. u. Phys. 1852, s. 379. 


A. Mandibles and palps (first pair of maxille according to 
KROEYERr) none. Accessory feet (second pair of maxillze Krory.) 
in females alone. 





1 FABRICIUS considered the parasitic crustacean, named by LiNNzus Oniscus Ceti, 
to be a species of this genus Pycnogonum. 
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Pycnogonum BruenN. Body depressed. Feet not longer than 
body, thick. 
Sp. Pycnogonum littorale, Phalangium balcenarum L., Baster Nat. Uitsp. 
In, Tab. xm. fig. 3, A—D, PArras Misc. Zool. Tab. xrv. figs. 21—23, 
GUÉRIN Zconogr., Arachn. Pl. 4, fig. 1; this animal, with other marine 
productions, is often cast upon our beach dead, The pair of feet that the 
female possesses above the male was already noted by BASTER as a sexual 
difference. 
Prowichilus LATR. (in part), Epw. Body linear, feet slender, 
very long. 
Sp. Prozichilus spinosus Monr., Cuvier B. Ani. éd. ill, Arachn. Pl. zji 
fig. 2. 
B. Two mandibles chelate, palps none. 


Phozichilidium Epw., Krorver (Orithyia JonNsr.) Accessory 
feet proper to females alone, without claws. 


Sp. Phoxichilidium femoratum, Nymphon femoratum, J. RarHkKE Skrivter af. 
naturh. Selskabet, v. 1. Kiöbenhavn, 1799, p. 201, Pl v. fig. H. 


Pallene Jonnst., Kroeven. Accessory feet in both sexes ter- 
minated by a claw. 


Sp. Pallene spinipes, Pycnogonum spinipes Orn. FaBr., Fauna Groenl. p. 232. 


C. Two mandibles; two palps. Accessory feet, oviferous in 
both sexes. 


Zetes Krorver. Rostrum very large, biarticulate. Feet scarcely 
longer than body. Mandibles filiform, short, not chelate. 
Sp. Zetes hispidus Krorver. 
Parwbaea PurLreri. 


Nymphon Fapr. Rostrum uniarticulate, elongate. Mandibles 
 chelate. Feet very long (surpassing the length of animal three 
times or more). 

Sp. Nymphon grossipes, Pycnog. grossipes O. FaBR. (in part), GUÉRIN 
Jeonogr., Arachn. Pl. 4, fig. 3. 

Ammothea Leacn. 

Sp. Amm. carolinensis Lieacr 1. 1. Tab. 1 3, Eneyclop. méth. Crust. et Ins. 
Pl. 327, fig. 6. 


D. Mandibles none, two palps. 
Endeis Parueri. 
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Orper IL. Colopoda. É 


Feet very short, truncated, conical, indistinctly triarticulate, 
armed with four little claws or three, posterior placed at the 
extremity of body. Abdomen not distinct from trunk. ‘Two ocu- 
liform points in most. Mouth with two styles exsertile, calcareous. 
(Androgynous animals). 


Family IL. Arctisca. (Characters of the order.) 


Here belong some small (microscopie) animals which live in 
mosses, in canals and sluices amongst confervee, and in rain-water in 
spouts. We alluded to them above (p. 206) in passing, and cited 
them when treating of the wheel-animalcule, with which they agree 
in the property of reviving after long apparent death. 


Compare J. B. ErcHHORN Wasserthiere, Dantzig, 1775 ; neue Auflage, unt. d. 
Titel: Beiträge zwr Naturgesch. der kleinsten Wasserthiere, Berlin, 1781, 
s. 74, Tab. vm. fig. B (der Wasserbür) ; SPALLANZANI, Opuscules de Physique 
anim. et végêt. 11. Genève 1777, II. PP. 349—35% PL. rv. figs. 7, 8 (le tardi-” 
grade) ; J. A. E. Gorzw in his translation of Bonner Abhandl. der Insecke 
tol. Anhang. p. 367, Tab. 4, fig. 7 (according to his citation in the Journal: 
Naturforscher, XX. 8. 114.) 


O. F. Mozrzer in ForssLy, Archives d'Entomol. Tab. 36, p. 82, 
Acarus wrsellus. 








FR. VON PAULA SCHRANK, Fauna Boica, u1. Bd., 1803, s. 178, Arctis » 
con, s. 195, Arctiscon tardigradum. 
C. A. S. Soruurze, Macrobiotus Hufelandii, eum tab. lith. Berolini, » 
1834, 4to. ejusd. Echiniscus Bellarmanni, cum tab. lith. Berolini, 1840, sto. 
DorùrE Mémoire sur les Tardigrades, Ann. des Sc. nat,, 2e Série, Tons 
xrv. Zoologie, 1840, pp. 269—361, Pl. 12— 18, XVII. pp. 193—205, XVII E 
Pp. 1—35- 


Echiniscus Sonuurze, Emidium DoYÈre. 


Milnestum DOYÈrE. 


Note. DoYiÈre devised the generic name in honour of MILNE EDwARDS. « 
Here belongs the animalcule described by SPALLANZANI under the name of 
Tardigradus, and perhaps Arctiscon SCHRANKII. 


Macrobiotus SCHULTZE. 
Sp. Acarus ursellus O. F. MUELLER, &c. 


(The affinity with the Acari was already rightly perceived by the sagacity » 
of the famous MUELLER, the most distinguished by far of all the investigar » 
tors of microscopic animalcules previous to EHRENBERG.) 
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Note — Genus Myzostoma LeucK., containing species that live parasiti- 
cally in Oomatulce, allied, according to Jon. Mvrrzer, to the Arctisci, ought 
perhaps to be placed amongst the parasitic erustacea,. See below. 


Bection II. Holothoraca. Cephalothorax undivided. Organs 
of respiration in most internal, distinct, with two or more stigmata 
in abdomen, serving for the inspiration of air. 


A. Tracheee the sole instruments of respiration. 


Orper III. Acarina. 


Cephalothorax conjoined with abdomen not divided into seg- 
ments. Mouth in many in the form of a rostellum. 


Family IL. Acarea. Head terminated anteriorly by labium 
emarginate, or by a single bifid process. Palps connate with labium, 
little distinct. Mandibles chelate. Oeelli none distinct. Feet 
mostly terminated by an adhesive vesicle or acetabulum and claws. 

Compare on this family and the whole order A. Duas Recherches sur 
VOrdre des Acariens, Ann. des Sc. nat., sec. Série, 1. Zool. pp. 1—4o, Pp. 
144174; H. pp. 19—63; which author we shall principally follow here, 
for want of observations of our own ; also DUJARDIN sur les Acariens, in 
Comptes rend. T. xrx. p. 1158, and Ann. des Se. mat. 1845, sec. Série, 


Tom. mi. p. 5; Nrcorer Hist. nat. des Acariens qui se trouvent aux environs 
de Paris, Archives du Mus. T. vu. 1855, pp. 381—482. 


Ácarus Latr. Tyroglyphus (LATR. formerly), Gerv. Body 
divided by a transverse furrow between the second and third pairs 
of feet. Four feet approximate at the insertion. 


Sp. Acarus domesticus De Grrr, Acarus siro L. (in part), Hering, Dr 
Geer, Mém. vo. Pl. 5, figs. 1—1r, LYoNer Recherches, Pl. 14, en ii 
Dumérir Cons. gén. 8. 1, Ins. Pl. 52, figs. 4—7 (under the wrong name of 
sarcopte de la gale ;) this small mite, living on old cheese, has in the young 
state, like many Acarida, only six feet. 


Myobia V. Heypen. 


Sp. Sarcoptes musculinus Koorn, Hrrrien-Soruerrer Deutschl. Ins. Heft 138, 
Tab. 13. 


Hypopus Duas. 


See DUJARDIN, Mém. s. des Acariens sans bouche dont on a fait le genre 
Hypopus, et qui sont le premier âge des Gamases, in Ann. des Sc. nat., 3e 
Série, Zool, Tom. Xi. 1849, pp. 245, 250. 


Re 
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Sarcoptes LAtr. Body not furrowed between the second an 
third pairs of feet. Third pair of feet remote by a large interval 
from the four anterior feet. 

Note — Here aro to be referred genera Trichodactylus Durour and 
Glyeyphagus HERING. 


Comp. E. Hering, Die Kräzmilben der Thiere (1835), Nov. Act. Acad, 
Leop. Carol. Nat. Curios. Vol. xvur. 2, p. 573-624, Tab. 43—45- 


Sp. Sarcoptes scabiei, Acarus stro scabiei L., Bononnr Observationes circa 
viventia &e. Rome, 16gr, fig. 113—Dr Greer Mém. VI. Pl. 5, figs. 12; 13 
Duaks Ann. des Sc. nat. 2e Série, rr. Pl xr. B; GuúriN Zconogr., Arachn, 
Pl. 5, fig. 12; SoHMIpT's Jakrbucher f. Med. 1852, Bd. 76.s. 204. This 
species, which has been very incorrectly confounded with the cheese-mite, | 
digs into the human skin?, and causes the itch. Other species occur in 
animals. Here belongs, for instance, Sarcoptes equi (commonly regarded as 
the Acarus evulcerans L.) Herine 1 l. Tab. 43, figs. I, 2 DUJARDIN _ 
Observ. au microscope, Pl. 16. | 

See on this subject the interesting Medeelingen van Dr D. H. Von 
LEEUWEN in the Nederl. Lancet 1846, and his treatise Over de Schurft der 
Dieren in A. NUMAN’s Vee-artsenijkundig Magazijn, v1. 1847, blz. 52— 159, | 
met 2 pl. HessLING in the Münchener medicinishen Zeitung 1852, Bd. 76, 
has described some new parasitic mites in plica polonica of the human 


subject. : 
De 















meten — lem 


Note —In this family is commonly enumerated an elongate ani- 
maleule found within a few years by Simon in the sebaceous follicles _ 
of the skin of the face, which scarcely has its place here. „In th 
short, conical feet, it agrees with the Arctisca s. Colopoda. 

Compare G. Simon, Ueber eine ún den kranken u. normalen Haar-säche » 
des Menschen lebende Milbe, MurLvER’s Archiv f. Anat. u. Physiol. 184% 
8. 218— 237, Tab. XI. É 
Demodex folliculorum, OweN's Lectures on the comp. Anatomy of the invert, — 
Animals, pp. 251, 252, 2nd ed. p. 444) 445: The same, or a nearly allied 1 
species, was found in the pustules of a mangy dog in numbers, by Mr ToP: « 
PING, OWEN, p. 445: 
Dermaleichus Kocn. 
Consult UVebersicht der Arachniden-Systems, 11Ites Heft 3, 1843, PP: — 


122— 126. 


Family IV. Notaspidea. Body defended. by a horny, hard * 


covering. Mandibles chelate. Palps fusiform, quinquearticulate. - 





1 That this animalcule resides here, and not in the pustules, was already expressly 
announced by NYANDER, LINN. Amoenttat. Acad. V. p. 95- 
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Feet gressorial, with coxce scarcely distant, unguiculate, not pro- 
vided with a vesicle or acetabulum. 


Oribata LATR. (Notaspis Hermann). 


Sub-genera : Hopophora Kocn, Galumna V. HeypeN, Gerv. 
(Pelops Kocm, Oribates and Zetes ejusd.), Dameus Kocnr, (Belba 
V. Hevpen), Nothrus Kocr. 


Consult Orrvrer Eneyel. mêthod., Ins. vn. PP. 530—534. Most of the 
species live in mosses on the trunks of trees ; in some the body is girdled 
by a lamella produced on each side; Acarus marginatus Dr Grrr Mem. 

_ Vin PL van. fig. 6, Notasp. humeralis Herm. Mem. Apt. PL 4, fig. 5 — 
—Notasp. alatus Hera. PL 4, fig. 6, &c. 


Family V. Zwodea. Body defended by a coriaceous, extensile 
covering. Palps sheathing rostrum, with four joints; rostrum por- 
rect, truncated, composed of two lateral parts (mandibles?), denti- 
culate at the apex, and a middle part (labium) covered with nume- 
rous recurved barbs. Feet with last Joint armed with a caruncle 
or vesicle, and with two claws. 


Jaodes LArr. 


Sp. Zwodes ricinus, Acarus ricinus L., De GeemR Mém. vi. Pl 6, figs. 1—8, 
LroNer Recherch. Pl. 6, figs. 1—8, Tick, Louvette s these animals live in 
woods, and attach themselves (the female) to different animals, especially 
to dogs ; from sucking the blood the body swells in form of a pea. The 
female is nearly 5’” long ; the male, much smaller, on copulating attaches 
itself beneath the abdomen of the female by means of the sucker, at the 
base of which the vasa deferentia open, to the vulva, situated at the fore- 
part of the body between the first and second pairs of feet. This singular 
copulation was already figured by De Grrr; see also P. W. J. M UELLER 
in GERMAR u. ZINCKEN Magaz. der Entomol. 1. T8n gs 278— 289. 
When laying her eggs, the female, according to the observations of Friscu, 
gives out a clear fluid from her mouth, for fixing to her body the eggs, 
which the animal advances to her mouth ; hence the erroneous opinion of 
CHABRIER that the eggs are laid through the mouth. 

Ixodes americanus, Acarus nigua De GEER Mém. vir. PL 37, figs. 11—13. 
Compare G. R. TREVIRANUS, Zeitschr. Ff. Physiol. tv. 11. s. 185—191, Taf. 
XV. XVI. (probably Zrodes crenatus Korrar). This and other allied species 
known in America by the name of Pigques are very distressing, and some- 
times dangerous to man and cattle. 

By the presence or absence of eyes (which are wanting in Zwodes ricinus), 
and some other characters, Koor has divided this numerous genus into 
several others. See ErICHSON’s Archiv Ff. Naturgesch. 1844, s. 217—239, 
and Vebersicht, stes Heft, 1847. 


Baämily VI. Gamasea. Palps free, filiform. Mandibles che- 
late, didactylous. Feet terminated by two claws and a caruncle or 


vesicle. Ocelli none, or indistinct. (Animalcules mostly parasitic). 
WOL. 1. m37 
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This family unites some characters of the third family with others 
of the fifth. The larve, or the imperfect young animals, have 
only six feet. Here belongs the genus Caris of LATREILLE, which 
contains mites that live on bats, probably young individuals of 


Dermanyssus. 


Uropoda Latr. Body depressed, with dorsal shield orbicular, 
Peduncle deeiduous, infundibuliform at the posterior part, serving for 
fixing the body. 


Sp. Uropoda vegetans, Mitte végétative De Geer Mém, vin. PL 7, figs. 1519; 
Kocr in Herriom-SonmrreR Deutschl. Ins. Heft 188, Tab. rg ; GUÉRIN 





Ieonogr., Arachn. Pl. v. fig. ro ; parasitic on beetles. GERVAIS mentions 


some other species, Aptères, III. p. 221. _ 


Peroptus L&oN-Durour, Celeripes Moxracu, Spinturnia V, 
HeypeN. Body depressed. Palps with last joint longer, oval, 
‚Feet thick, with joints short. 


Sp. Pteroptus vespertilionis, HERMANN Mém. Aptér. PL. r, fig. 14, KocH in 
HeRrrIcH-ScnarrER Deutschl. Ins. Heft 167, Tab. 23, parasitic on Vespers 
tilio noctula ; the same or a nearly allied species occurs on Vesp. serotinus. 
See on other species KocH 1. 1. Heft 137 and 188, who joins this and the 
preceding genus to the Sarcoptides (our Acarea). 


Argas Larr. Rostrum inferior, concealed under the margin of 
‘body produced. First joint of palps longer than the rest. Feet 
approximate at the insertion, biunguiculate, with caruncle none of 
indistinct. 


Sp. Argas reflexus LATREILLE, Argus reflexus FABR., Rhynchoprion columbe 
HerM. Mém. Apt. Pl'4, figs. zo, 11, Koor in HERRICH-SCHAFFER Deutschl. 
Ins. Heft 189, Tab. 1 ; found in France, Italy, &c. on pigeons. A species 
occurring in Persia, lives in houses, and by its puncture occasions in man 
convulsions, delirium, and sometimes, as is asserted, even death: Argus 
persicus FISCHER, GERVAIS Aptères, II. pp. 229—231, Pl. 33, fig. 6. 


Holothyrus GERV. 


Consult GERvAIS Aptères, mT. pp. 233. Is this its place ? 


Dermanyssus Duas. Last joint of palps very small; labium 
acute ; mandibles in males chelate, with outer finger very long, in 


females ensiform. Body soft. Anterior feet elongate; last joint of 


feet furnished with caruncle bilobed and two claws. 






| 
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Sp. Dermanyssus avium Due s, GERV., (Smaridie des petits oïseaur) Dumérrr 
Cons. gén. s. U. Ins. Pl. 52, fig. 1, Lyoner Recherch. Pl. 5, fig. 11, Ducks 
Ann. des Sc. nat. ze Série, Zool. Tom. mr. PL. 7, fig. 1 ; Ducks and Kocu 
unite with this species the Acarus Galline Dr Greer Mém. vir. PL. 6, figs. 
13, 14, and Acarus hirundinis HERMANN, PL r, fig. 13. This species lives 
in bird-cages and hen-houses, and sucks the blood of the animals, especially 
by night. Other species live on different birds, on bats, &c. 


Gamasus LATR. (with the addition of genera S{ro and Macro- 
cheles ejusd.). Mandibles chelate, denticulate. Labium trifid. Body 
with dorsal shield coriaceous, mostly double. Anterior feet mostly 
longer; second pair of feet in some incrassated. 


Sp. Gamasus coleoptratorwm, Acarus coleoptratorum L., ReseL Ins. rv. Tab. 
L, figs. ro—r3, Dm Greer Mém. vi. Pl. 6, fig. 15, Koog in HeERRICH- 
SCHEFFER Deutschl. Ins. Heft 168, Tab. Ig ; the beetle-mite : the body has 
an orange-yellow or blood-red colour; many insects, that creep under- 
ground, or live in dung, especially beetles (Geotrupes vernalis, stercorarius) 
have sometimes their entire body covered with hundreds of these mites. 


This numerous genus contains moreover many species that live on the 
ground, in mosses, underwood, and moist pastures. Also the mite which 
was met with by LroNer on the caterpillar of Oossus ligniperda belongs 
here. Rech. Pl. 6, figs. 1r, 12. 


Sub-genus: Zelaps, Zercon, Sejus Kocu. 
Consult Uebersicht des Arachnidensystems, 3tes Heft, 3e Abtheil. 1843. 


Family VIL Bydrarachnidia. Palps with last joint unguicu- 
late or spinose. Eyes two or four, distinct. Feet with broad COX, 
mostly ciliated, natatory, posterior surpassing the rest in length. 
Aquatic animals. 

Compare Hydrachnee, quas in aquis Danie palustribus detexit, descripsit, 
pingi et tabulis xr. eneis incudi curavit O. F. Muerrer, Lipsie, 1781, 4to. 

The distinction of these water-spiders as a peculiar genus is to be ascribed 
to 0. F. Muerrer, LiNNzusS had not received these animals into his 
Systema nature; FABRICIUS in his Entomologia systematica, united the 
species then known to him with his genus Trombidium, and only after- 
wards, in his Systema antliatorum, made room for a distinct genus for these 
species under the name of Atax, p. 366. Besides the genus Hydrachna of 


MUELLER we also receive into this family a species of carus of LINNzys, 
which is the typus of the genus Limnochares of LATREILLE. 


Lúmnochares Latr. Palps scarcely longer than rostrum. Ros- 
trum conical, truncated ; mandibles indistinct, with last joint subu- 
late. Ocelli four. Legs pilose, four posterior remote. 

37—2 
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Sp. Limnochares holosericea, Acarus aquaticus L. (excl. citatione Frrscurr et 
Surzeri), Reaser Ins. mm. Tab. 25, De Greer Mém. vn. PL g, figs. 15—1, 
Koor in HerrIoH-Sonmrrer Deutschl. Ins. Heft 150, Tab. 24; 2” or 3” 
long, elongate, very soft, during life vermilion-red : this little animal creeps 
on the bottom of morasses and ditches, and upon water-plants. The young 
animals have six feet, and attach themselves by their sucker to Gerris 
lacustris (p. 443) DueÈs Ann. des Sc. nat., sec. Série, T. p. 161. 


Eylais Larr. Palps with basal joints short, penultimate large, 
last subulate, armed with spines. Rostrum short. Mandibles ter- 
minated by a moveable claw. Ocelli four, approximate in the mid- 
dle of the anterior part of body. Feet long, slender; two posterior 
pilose, the rest ciliated. 


Sp. Eylais extendens, Hydrachna extendens, Murur., Hydr. Tab. 9, fig. 4, 
Kocr 1. 1, Tab. 21, 22 (according to KocH Acarus aquatieus L., which 
however is doubtful, and is in opposition to the citation of ReserL from 
LINNAUS). 


Hydrachna Mverr. (in part), LarR., Duges (and Diplodontus 
ejusd.). Penultimate joint of palps forming with the last a forceps. 
Ocelli two, or four bigeminous, lateral, distant. Feet ciliated. 


Sp. Hydrachna cruenta Murru., Hydryphantes cruentus KocnH, De GEER 
Mém. vm. Pl. g, figs. 11, 12, MuruveR Hydr. Pl. g, fig. 1, Kocu in 
HeERRICH-SoHarFER D. Ins. Heft r5o, Tab. 16. The young animals of 
this and other species with six feet and a sucker, as MUELLER had already 
remarked (pullos ex ovis excludi se tamtum pedibus et proboscide singulart 
instructos), are described as distinct species of Acarida by AUupouiN, under 
the generic name Achlysia (Mém. de la Soc. d’ Hist. nat. de Paris, 1. 1823, 
pp. 98—10g). Duars has illustrated this subject by continuous observar 
tions, and has made known the entire life of these water-spiders in its 
different periods, Ann. des Sc. nat. ze Série, 1. pp. 165—171. From the 
eggs, which have been laid in spring in the stems of water-plants perforated 
for the purpose, little hexapod animals come to view, with a large heart: — 
shaped sucker, which might be taken for a head, but that the eyes are 
situated behind it, on the anterior margin of the back. After an interval 
they attach themselves to different water-insects (Nepa, Ranatra, Dytiscus), 
and, whilst the abdomen is growing and extending itself into an elongated 
sac, the feet and the sucker remain of the same size. In this form the 
water-spiders were observed by SWAMMERDAM on Nepa (Bijbel der Natuur, 
Pl. u. figs. rv. and v.), and described by him as the eggs of this animal, 
although he had already expressed his doubts whether they were not rather 
distinct animals, which had their increase by sucking the blood of the Nepa 
(blz. 230). In this period the animalcules are named Achlysia by AUDoUIN; 
Dvaùs then calls them nymphs; within the skin the perfect animal is 
formed, like a fly in the pupa coarctata (see above, p. 273). BURMEISTER 
also, simultaneously with Dvehs, announced from his observations that 
Achlysia is a youthful form of Hydrachna. OKEN’S Jsis, 1834, 5. 138142 
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Atax FABR. (in part), Duaes (and Arrenurus ejusd.), Palps 

_subulate, with last joint falcate, or unguiculate. Ocelli two, lateral, 

distant. Body in the males of some species narrowed posteriorly 

and produced into an appendage truncated or eylindrical (Arrenurus 

Duas). 

Add sub-genera: Mesa, Piona, Hygrobates', Hydrochoreutes, 
Atractides, Acercus, Marica Kocn. 

Comp. Uebersicht des Arachnidensystems, rites Heft, erst Abtheil. 1842, 


and P, T, VAN BENEDEN Recherches sur VAtaa ypsilophora, Hydrachna 
concharum. _Mém, de Acad. royale de Belgique, Tom. xxrv. 


Family VIII. Bdellea. Rostrum subulate, separated from 
body by stricture, often large, resembling a head. Body oblong, 
mostly parted by a transverse groove or stricture between the 
second and third pairs of feet. Palps inserted at the base of ros- 
trum, lateral, divaricate, large. Mandibles terminated by an in- 
eurved claw or two small fingers. Oecelli mostly distinct, four. 
Feet cursorial, attenuated towards the apex, terminated by two 
small claws. 


Bdella LaTrRr., Scirus HerM. Palps filiform, geniculate or in- 
curved. Feet subequal. 


Bdella Ducks, Kocu, Ammonia Koen, Scirus Ducis, Kocn, 
Eupalus Kocn. 
Comp. Uebersicht des Arachnidensystems, rites Heft, 3, pp. 73—80.—Sp. 
Bdella vulgaris LATR,, HERMANN Mém. Aptér. PL 3, fig. g, Koc, HERRICH- 
SCHEFFER D. Ins. Heft 167, tab. 8. 
Cheyletus Larr. Palps thick, incurved, filiform. Feet slender, 
anterior longer. Oecelli none or indistinct. 
See figures in Kocr, HerricH-Scnarrer, Heft. 167, Tab. 20, 
21, 22, 


Family LX. Zrombidina. Palps chelate, with last two joints 
opposite, the external (penultimate) representing an incurved 
claw. Feet terminated by two small claws, cursorial. 


Trombidium FABr. (exclusive of some species). Two mandi- 
bles horny, unguiculate, included in labium. Body suboval or 


! In the neighbourhood of Hydrobates Kocu probably Pontarachna Pureer ought 
to be placed, if it is to be considered a distinct genus; a very small Hydrachna observed 
in the bay of Naples. Annals of nat. History, vr. 1841, pp. 98—roo. 
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oblong, divided into two parts; two anterior pairs of feet placed at _ 
the anterior part, remote from the two posterior. Ocelli two, sub- 
pedunculate. 


Sp. Trombidiwmn holosericeum FABR., Acarus holosericeus L., Dr GeEeR Mém, 
vir. PL, 8, figs. 12—18, HERMANN Mém. Aptér. Pl. 1. fig. 2, and Pl, no, 
fig. 1, TREVIRANUS Verm. Schr.1. Tab. v. fig. 28; scarlet-red, felty, almost 
quadrangular: this little animal may be often seen, especially in spring, on 
the ground in gardens or in mosses on the stems of trees. 


Trombidium tinctorum FABR., SLABBER Natuurk. Verlustig. Tab. 11, 
HERMANN Mém. Aptérol. PI. 1. Ben 1, DumériL Cons. gén. s. l. Ins. PL 55, 
fig. 4, from Guinea. 


The young individuals of different species live parasitically on insects, 
These are the six-footed Acarida, of which LATREILLE formed the genus 
Astoma (Gen. Crust. et Ins. 1. p. 162). On Phalangium also such hexapod 
parasites are met with (Genus Zeptus LATR. 1. 1. p. 11). 


Stigmeeus Koen. With ocelli indistinct. 


Erythreus Larr. (Rhyncholophus Duaks, Koen, Erythreus 
Duets, KocH). 
Note. —Body undivided. Four posterior feet not very remote from 
anterior. Other characters almost of Trombidium. 
On some other divisions see Kocm Uebersicht, 11. 2, pp. 41—6o0. Here 
also is to be referred genus Tetranchus Durour (Ann. des Sc. nat, XXV. 
1832, pp. 276—283), to which division belong Prombidium telarium, 7, 
tiliarum, T. Sociwum HERM., and other minute species of Acari, forming 
fine close webs that invest and suffocate shrubs and trees. 


Orper IV. Phalangita. 


Cephalothorax conjoined with abdomen. Abdomen ringed or 
transversely folded. Palps filiform. 


Family X. Phalangita. (Characters of the order those of the 
single family). Mandibles didactylous, mostly exsert. Heet elon= 
gate, terminated by a single claw. 


Trogulus LArr. Cephalothorax produced anteriorly into à 
clypeus, eovering the organs of the mouth. Ocelli two at the base 
of clypeus. Palps filiform, not unguiculate at the apex. Tarsi not 
elongate, with three joints. Body elongate, depressed. 

Sp. Tr ogulus nepeformis LArR., Gener. Crust. et Ins. Tab, vi. fig. 1, GUÉRIN 


Zeonogr., Ins. PL. 4, fig. 6. To this genus belongs also Phalangium tricarte 
natum Li. and FABR., but is, according to KocH, a different species from 
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the former : see other species of this genus figured and described in Kocr’s 
Arachn. v. Bd. pp. 128—14g. Tab. 176—17g. 


end Gur. With ocelli none or indistinct ; with tarsi 
composed of four or five joints; with mandibles exsert. See GUÉRIN 
Revue Zool. 1838, p. 11, Grrvars Aptères, mm. pp. 130, 131, PL 47, 
fig. 4, 
Note — Genus Cwculus Lon Durour Ann. des Sc. nat. XXV. 1832, pp. 


289—296, Pl. 9, figs. 1—3, is referred here by its author himself, by 
GUÉRIN and others ; but this scarcely seems to be its place. 


Phalangium LaArr. (species from genus Phalangium L.). Ce- 
phalothorax not produced anteriorly. Mandibles exsert. Palps 
unguiculate at the apex. Tarsì mostly with several (6—8, or very 
numerous) joints. Oecelli two in the middle of cephalothorax, 
seated on a common tubercle; two others accessory in many, 
lateral, remote, situated more forward. 


Gonyleptes KrrBy. Palps spinose, dilated. Cox of last pair of 
feet very broad. Dorsal scutum horny, hard. (Tarsi mostly with 
not more than ten joints. Posterior feet longer than the rest), 


Sp. Gonyleptes horridus KrirBy Transact. Linn. Soc. xir. Pl. 22, fig. 6, 
Centurie d'Ins. Paris, 1834, Pl. 4, fig. 8, Brazil ;—Gonyl. curvipes GUÉRIN 
Jeonogr., Arachn. PL. 4, fig. 5, Chili, &c. 


Note —All the species are exotic; in some the posterior legs are very 
long, slender, and surpass the body three times or more: Mastigopus (genus 
imeditum Musei L. B.) or Mitobates SuNDEv. Conspect. Arachn. p. 34- 
Perry and Kocm have proposed several other genera, on which see KocH 
Uebersicht, 2 Heft, pp. 8—22. Genera Cosmetus and Discosoma PERTY 
form the transition between Gonyleptes and Phalangium. 


Phalangium (species from genus Phalangium auctor). Posterior 
coxee scarcely thicker than the rest. Feet slender, with tarsi having 
numerous joints (10—15 or more); second and last pairs sub- 
equal, longer than the others. 


Sp. Phalangium opilio L., Opilio parietinus HerBst, Kocon, De GEER Mém. 
vi. Pl. ro, fig. 1, HAHN Arachnid. 11. Pl. 69 ;—Phal. cornutum L., Ceras- 
toma cornutum Kocrn, Dr Geer ib. fig. 12, HAHN Arachn. 1. PL. zo, 
HERMANN Mém. Aptér. Pl. 8, fig. 6 (GroFFROY and LATREILLE hold the 
two for one species, and the last for the male of Opilio; HERMANN, TRE- 
VIRANUS, HAHN and KocH consider them to be different species. These 
animals (harvest-spiders, basterd-spinnen hooiwagens, faucheurs) run very 
rapidly; they lurk in chinks of walls, live on the ground between stones, 
on trunks of trees, &c. ‘The long thin legs, after their separation from the 
body, present for a long time indications of remaining irritability. The 
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anatomy of Phalangium Opilio has been described by G. R. TREVIRANUS , 
Verm. Schr. 1. 1816, s. 20—40, and A. Turk Ann. and Magaz. of nat 
Hist. Vol, xr. 1843, pp. 153-165, PP- 243-253) PP- 318— 331, PL, 3—5. 


Note — Several genera have been proposed by Kocx for the arrangement 
of the numerous species of Phalangium; see Vebersicht, 2tes Heft, s. 23— 
38.— Phalangodes TeLLKAMPF is distinguished by the defect of ocelli. 


Orper V. Pseudoscorpiones. 


Cephalothorax conjoined with abdomen. Abdomen annulate. 
Palps large, terminated by a hand didactylous (chela). 


Family XI. Pseudoscorpiones. (Characters of the order those 
of the single family). Palps longer than feet, thicker. Feet mode- 
rate, terminated by two claws. Habitus of little scorpions without 
tails. | 

Chelifer Grorrr., Larr. (Obistum IrrrG.), species of Phalan- 
gium L. The single genus. (Mandibles didactylous. Ocelli two 
or four, distant, lateral). 


Chelifer Lracm. Cephalothorax parted in two by a transverse 

furrow. Ocellus single on each side. 

Sp. Chelifer cancroïdes, Phalangium cancroïdes L., Rasen Ins. 11. Tab. 643 
the book-scorpion; brown red ; the shear-shaped palps are twice as long as 
the body; the body without the palp is scarcely 1” long. This little animal 
lives in dark and moist places in houses, between books, &ec., and feeds on 
mites and wood-lice. 


Obisium Leacu. Cephalothorax undivided. Oecelli on each side 


two. 
Comp. LeacH Transact. of the Linn. Soc. XI. p. 391; LracH On te _ 
Characters of Scorpionidea, with descriptions of the British Species of Chelifer 
and. Obisitwm, Zool. Miscell. m1. 1817, PL. 48—53; DE Turrs Lettreà M. 
AupourN sur quelques Arachnides, Ann. des Sc, nat. XXVI. 1832, pp. Ór= » 
78, PL 1r—3; Koor Arachnid. x. Bd. 3, 4 Heft (new genera Chthondus 

and Pelorus). 


Orper VI. Solifuga. 


Cephalothorax distinct from abdomen. Abdomen annulate. 
Palps filiform, porrect, of the length of feet. 


Family XII. Galeodea. (Characters of the order those of the 
single family). 
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__Galeodes Orrv., Larr. (Solpuga Lacurtenst., F ABR.). Mandi- 
_ bles ventricose, large, porrect, with chelee vertical, the lower finger 
moveable. Palps with apex rounded, clawless, longer than the 
first pair of feet. First pair of feet unarmed, remaining feet 
armed with two claws at the apex. Ocelli two, placed in a 
eommon tubercle at the middle of the thoracic shield, near the 
anterior margin. Body villose; legs and palps covered with long 
scattered hairs. Posterior coxee furnished at the inferior margin 
with a row of appendages membranous, triangular, petiolate. 


_ Sp. Galeodes araneoïdes, Phalangiwm arancoïdes Parr. Spicil, 1x. Tab. 11. 
figs. 7, 8, 9, DumÉriu Cons. gén. s. U, Ins. Pl. 55 fig. 3, Southern Russia, 
Greece, &c., and many other species, especially from Africa. See KocH 
in Errcnson’s Arch. f. Naturgesch. vir. 1842, 8. 350— 356. Most of-the 
species are from the old world; there are, however, American species also 
enumerated by Kocr, to which may be added Galeodes limbata and G. 
Cube, Livcas in Guérin Mag. de Zool. 1834, Arachn. Pl. 5, 1835, Arachn. 
PL mr. These animals appear to reside in warm sandy regions, and to come 
from their lurking-places by night especially. On the dorsal surface of the 
upper-jaws some have a leaf-like appendage, which, according to GERvAIS, 
is a character of the male. 

According to J. Murrrer, besides the two larger eyes, there are in an 
Egyptian species two smaller eyes on pedicles, and two lateral eyes (Vergl. 

. Physiol. des Gesichtsinnes, s. 322); in the specimens investigated by me I 
could not perceive these eyes. 

The bite of Galeodes is considered to be very venomous and dangerous; 
Orrvrer, who met with many of these animals in Persia and Arabia, was 
not himself bitten, nor was any one of his companions, by them, and was 
not able to discover any sure proof of the reality of the danger. Voyage 
dans VEmpire othoman, Paris, Tom. vr. 1807, p. 306. (Comp. also the 
figures there, Pl. 42, figs. 3—6, and in SONNINI Voyage en Grèce, Paris, 
18or, Pl, 3; the latter traveller found his specimen on the island of Cyprus. 
See 1. pp. 115—124.) 

Sub-genera: Solpuga, Galeodes, Aellopus Koor (with joïinted tarsi), Rhaz, 
Gluvia ejusd. (with tarsi not jointed). 


B. Respiratory organs either lungs or tracheee, together with 
lungs. Cephalothorax distinct from abdomen. 


Orper VIT. Pedipalpi. 


Palps large, resembling feet, chelate at the apex. Abdomen 
divided by segments. Pulmonary sacs without trachee ; eight or 
four stigmata. 


Family XU. Phrynides. Abdomen separated from thorax by 
Aslight constriction. Stigmata two on each side at the base of 
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abdomen. Mandibles monodactylous. Palps spinose. Ocelli eight, 
situated at the anterior part of cephalothorax ; the two middle 
approximate on a common tubercle ; three on each side marginal, 
disposed in a triangle. Two anterior feet longer, with tarsi claws 


less, slender, multiarticulate. 


Pharynus Ovrv. (Species of Phalangium L., Tarantula FABR. 
in part). Palps supplied at the apex with a horny claw, of the 
length of body or longer than body. First pair of feet slender, 
very long, resembling antenne, with tibiee and tarsi multiarticulate, 
Body depressed. Cephalothorax broad, semicircular, emarginate 
posteriorly. 


Sp. Phrynus lunatus, Phalangium Vunatum Parr, Phalangiun reniforme 
L. (in part), PAuvas Spicil. Zool. 1x. Tab. 3, fig. 5, Herst Natursyst. der 
ungeft. Ins. 1. Berlin, 1797, Tab. nr, Larr., Hist. nat. des Crust. et des — 
Ins. PL 61, fig. 1;—Phrynus reniformis, Phalangium reniforme PALL. (not 
L.), Spic. Zool. Tab. cit. fig. 3, Dumériu Cons. gén. s. l. Ins. PL 56, 
fig. 2, &c. 

Comp. J. VAN Der Hoeven, Bijdragen tot de kennis van het geslacht * 
Phrymus, Tijdschr. voor nat. Geschied. en Physiol. 1x. pp. 68—gr. Pl. 1. Ik 









Telyphonus LAtr. (Species of Phalangium L., Tarantula FABR,. » 
in part). Palps thick, terminated by hand didactylous, shorter » 
than body. First pair of feet with tarsi eight-jointed, and tibia « 
with two joints. Cephalothorax oblong, oval, not broader than » 
abdomen. Abdomen terminated by an articulate seta. 

Sp. Telyphonus proscorpio LATR., Phalangium caudatum L., Spic. Zool, TK. 
Tab. 3, figs. 1, 2, GUÉRIN Jconogr., Arach. Pl. 3, fig. 3 (is it the same 
species?) ; hab. in Java. 

Note — The species of this, as well as of the preceding genus, are difficult 
to distinguish. They are found in tropical regions of both hemispheres: 
none European is known. On the Telephoni comp. Lucas in GUÉRIN 
Magas. de Zool. 1835. Arachn. Pl, 8—10. 


Family XIV. Scorpiones. Abdomen sessile. Stigmata four 
on each side, in the second, third, fourth and fifth ventral scuta. 
Mandibles didactylous. Palps longer than feet, terminated by 
hand didactylous with external finger mobile. Six last segments of 
abdomen abruptly narrowed, resembling a tail; last segment vesie: 
cular, terminated by an incurved sting. Weet increasing in length 
from the first towards the last pair, moderate, all biunguiculate at 
the apex. Two pectinate appendages, with teeth different in number, 
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at the inferior part of body behind the coxa of the fourth pair of 
fect, ä 


Scorpio L. (Characters of the family). Ocelli two in the 
middle of cephalothorax, approximate, larger. Lateral ocelli in 
the anterior margin of cephalothorax, number various. 


The scorpions live in warm regions of the temperate zone and in 
tropical countries. In the last joint of the abdomen is a poison- 
gland, which renders the wound of the scorpion dangerous, (see Repr 
De Generat. Insector. Amstelod. 1686, pp. 84—91 ; Dr MAurer- 
TUIS Bapêriences sur les Scorpions, Mém. de VAcad. de Paris, 
pour 1731, p. 223). Moreover these animals are distinguished by 
two comb-shaped appendages at the base of the abdomen. These 
appendages consist of a flat pedicle that runs transversely outwards 
and becomes thinner towards its apex ; this on its inferior margin 
bears parallel lancet-shaped leaflets (teeth), standing perpendicular 
to its axis. The number of these teeth differs in different species, 
yet is not sufficiently determinate but subject to change, so that it 
it is an uncertain character for the distinction of species. 


Comp. on the divisions and the species of this numerous family, LrACH 
Trans. of the Linn. Soc. xr. p. 391; HemePrion and EHRENBERG Symb. 
physie., Bvertebr. 1. Arachmoïdea, Berolini, folio 1828, cum tabulis 2; P, 
GERVvAIS Remargues sur la famille des Scorpions, Archives du Museum, 
Tom. rv. 1845, pp. 201—240. Pl. x1. xir. On the number of the eyes alone 
no natural groups or sub-genera can be founded. The habitus, the greater 
or less breadth of the six last abdominal rings, and the form of the forceps, 
indicate better sub-divisions, or ought at least to be conjoined with the 
character from the eyes. 


Androctonus EurenB. With twelve ocelli, five lateral on each 
side. Centrurus EureNB. With ten ocelli, four lateral on each 
side. Buthus Lracu, EnReNB. With eight ocelli, three lateral on 
each side. Scorpio Limacm, Scorpius Ermers. With six ocelli, two 
lateral on each side. 


Note —Sub-genus Buthus, far from natural, ought to be distributed into 
other sub-genera, after the example of EHRENBERG and Kocx: comp. 


, 


GERVAIS 1. 1, who admits three sub-genera Zschnurus, Buthus and Telegonus. 


Sp. Scorpio europceus, Scorpio flavicaudus, Dr GrER Mém. vir. Pl. 40, figs. 
IL—13, SCHEFFER Zlem. Entom. Tab. 113, Cuv. R. Anim. éd. ül., Arachn. 
Pl. 19, fig. 2, hab. south of Europe and north of Africa s— Scorpio afer L, 
Raser Ins. m1. Tab. 65, Kocu Arachniden, 1. Tab. 79, &c. 
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Orper VIII. Araneidea. 


Palps subfiliform, with last joint in males supplied with various 
appendages, subservient to copulation. Abdomen covered with 
skin continuous, mostly soft, constricted at the base or joined to 
the cephalothorax by means of a petiole. Stigmata never more 
than four, mostly only two. Respiration in all pulmonary, in some 
tracheal at the same time. 


Family XV. Arancidea (Aranece Larr.) Characters of the 
order also those of the single family. 


(Mandibles monodactylous, with terminal claw perforate, for the 
exeretion of a poisonous liquid. Four or six papillee cylindrical or 
conical at the inferior surface of abdomen, situated towards the 
posterior part, perforated by very minute foramina for the passage 
of a silky substance. Feet different in length, similar in form, 
terminated by a double or triple claw.) 


The spiders. All these animals prepare from a silky substance 
certain filaments with which they cover their eggs. Many, from 
the same substance, form also webs and nets in which they capture 
their prey. At the hind part of the body four, or in most species, 


six spinarets are found, beset with fine tubules through which the 





silky matter escapes. The secretion is effected in the form of an 
adhesive fluid by means of glands, or tubes of very different form, 


pear-shaped, glandular sacs united in groups, blind tubes convoluted 
and ramified. See TREvrRANUS Ueber den innern Bau der Arachnid, 


Ì 


s. 41—44, Tab. rv, v. figs. 42—44 ; Verm. Schr. 1. s. 11, 12, Tab. ú 


fig. 4, H. Mroken Arch. f. Anat. u. Physiol. 1846, s. 50—56, Taf, 


um. figs. 38—45. 
The long threads that cover the fields or float in the air, especially 


r 


in the fall of the year, (Gossamer, Henfstdraden, fils de la Vierge, 


Herbstgarn, der fliegender Sommer) are considered by some writers 
to be products of the atmosphere, or exhalations from plants ; the 


chemical investigation of G. J. Muuprr has proved that these « 


threads agree in composition with silk, and beyond doubt are the 
work of spiders. 


See Natuur-en Scheikundig Archief, and a postscript by my hand, in 


Ê 


ot 


which I have cited some works on this subject. LATREILLE ascribes these « 
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threads to young spiders. Rògne Anim. 2 éd. rv. PP. 219, 220. Comp. J. 
Brackwarr Catalogue of British Spiders, tneluding Remarks on their Struc- 
twre, Functions, Economy and Systematic Arrangement, Ann. nat. Hist. and 
Series, VIL—IX. 1851—1853. 


Phalanx 1. Arenece tetrapneumones, Mygalides SuNpev., Kocn. 
Spinarets four, two of them large, exsert, two others very short. 
(Stigmata four, leading to four pulmonary sacs. Ocelli always 
eight. Claw at the apex of mandible in the same direction as 
the mandible, capable of inflection downwards, large, ineurved). 


Mygale Warok. Oecelli approximate, situated in the anterior 
part of cephalothorax ( +: ). Palps proceeding from the apex 
of maxille. Labrum inserted under the base of maxillee, very 
small, quadrate. Feet hirsute, subequal, first and fourth pairs 
longer. 


Sp. Mygale avicularia Warck., Aranea avicularia L., KLEEMANN Beiträge, 
Tab. xr. xm, De Geer Mém. vir. Pl. 38, fig. 8; a large spider of S, 
America; the body 1” 6” and more, the hind legs 2” 3”; it lives in a 
tubular web narrowed behind, in chinks of bark of trees, between stones, 
&c.; the female places the web in which she has laid her eggs close to her 
nest. It has been asserted that these spiders are able to seize small birds 
(humming-birds), and hence the name of this species ; there is, however, no 
reason to think that the account is founded on any thing better than fable, 
See on the web and mode of life of this animal LATREILLE Mém. du Mus. 
VIII. 1832, pp. 456—460, and W.S. Mac Lear Trans, of the Zool. Soc. 
L. 2, 1834, PP. 179—194. Other similarly large species are also found in 
the eastern hemisphere, as Mygale fasciata Warok. Hist. nat. des Aran. 
rv. PL. 1; Ceylon. 


Cteniza Larr. Mandible furnished beneath, near the claw, with 
a row of horny barbs. 


Sp. Mygale caementaria LArr., Warck., Hist. nat. des Aran. 11. Pl. ro -— 
Mygale fodiens Warer., Mygale Sauvagesit LATR. : these species of southern 
Europe, which certain exotic species resemble, live in vertical tubular 
cavities underground, closed by a circular cover as by a door, and lined 
internally with silken web. On the inside of the cover are small impres- 
sions, to which the spider attaches itself by means of the hooklet of the 
Jaws, holding fast to the walls of the tube with its feet, in order to keep the 
door close when an attempt is made to open it; this shuts down by its own 
weight. See SAuvaars Mém. de VAcad. des Sc. de Paris, 1758, Hist. 
Pp: 26, LatrrriLvE Mémoires de la Soc. d’ Hist. nat. de Paris, &c., An. vir. 
4to. pp. r18—128, Pl. vr, AUDOUIN Ann. de la Soc. entom. IL. 1833, pp. 
69—85. PL. 4. 


Oletera Warck., Atypus Lat. 
Eriodon Liarr., Missulena WArckK. 


Pe 
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Anthrobia Teuug. Oecelli none. 


Lives in caverns. Ought it to be counted of this family % 


Phalanx II. Aranee dipneumones. Spinarets six. (Pulmonary 
sacs only two; stigmata mostly two, sometimes four, the two 
posterior leading to trachee, not to lungs. Oecelli mostly eight, 
sometimes fewer. Claw of mandible capable of inflection trans- 
versely or laterally to the inner margin of mandible). 


Most of the spiders of this division have only two stigmata. In 
some, however, four are observed, and on that account the genera 
Dysdera and Filistata were placed by LarremLE with Mygale 
(amongst the Tetrapneumones). But two of these stigmata do not 
lead to pulmonary sacs, but to air-tubes, and were also observed in _ 
Argynoreta by GruBr. For the arrangement, therefore, this char — 
racter of the number of stigmata is without weight, because it does — 
not indicate natural affinity. The number of lung-sacs, on the other 
hand, appears to be in harmony with the characters derived from the 
mandibles and from the number of spinarets. 











A. Tubitele. Spimarets cylindrical, parallel, collected into» 
a fasciculus, directed backwards. Oecelli six or eight disposed 
in two rows (in one genus only two). Fourth or first par of legs » 
very long ; intermediate legs shorter. 


Legs when at rest retracted upwards, with femora not pressed 
against the ground. Spiders weaving webs, resembling tubes or fishe « 
ing-nets, and hidden in chinks, corners, or under stones. 


Nops Mac Lray. (The eyes excepted almost similar to Dis 
dera LATR.) 


Sp. Nops Guanabacoe Mao Lear, Ann, of nat. Hist. 11. 1838, PL. r, fig. L 
Cuba. The only species of spider hitherto known with only two eyes. 


tt Ocellà sia. 


Dysdera Larr. Ocelli almost contiguous, arranged in two rows; 
the first row of two, the second of four ocelli. The first pair ofs 
feet surpassing in length all the rest, the fourth pair the inter- 
mediate. 


Sp. Dysdera erythrina WALCK., Aranea rufipes FABR., LATR. Gener. Crust. 
et Ins. Tab. v. fig. 3, HAHN Arachn. Tab. 1. fig. 3; in south of Germany, &e. 
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Segestria Larr. Ocelli arranged in two rows; the anterior row 
of four, the posterior of two remote. Feet as in the preceding 
genus. 


Sp. Segestria senoeulata WALCKEN., Aranea senoculata T., Dr Geer Mém. 
vir. Pl. r5, fig. 5, WALOKEN. Aranéid. Tab. 1. Pl. 7, &e. 


Scytodes LaTr. Ocelli six, equal, disposed in pairs, forming a 
triangle with the vertex forwards. 


Sp. Scytodes thoracica LAtr. Gener, Crust. et Ins. Tab. v. fig. 4, WALCKEN. 
Aranéid. 1. Pl. ro. 


Add genera Ariadne SAv. and Uptiotes W Arck. 
ttt Ocelli eight. 


Clotho WALCKEN. 
Drassus WALCKEN. 
Asegena SUNDEVv. 


Clubiona Larr, Ocelli arranged in two lines transverse, 
approximate. Maxillse straight, subdilated outwards at the base, 
rounded at the apex. Labium elongato-subquadrate, truncated or 
emarginate at the apex. 


Sp. Clubiona holosericea LuarR., Aranea holosericea L., De Greer Mém. vn. 
Pl. 15, figs. 13—16, Warck. Aranéid. rv. Pl 3; mouse-grey, satiny- 
shining, with an elongate pointed abdomen. The female lays her eggs 
between one or two leaves spun together. 


Anypheena Sunpev. 
Ciniflo Brackw. 


Argyroneta Larr. Ocelli eight, four middle forming a square 
(st ::".). Maxille straight, rounded at the apex. Labium elon- 
‚ gato-trigonal. 


Sp. Argyroneta aquatica LATR., Aranea aguatica L., Crerok Aran. Pl. 6, 
Tab. 8, De Greer Mém. vi. Pl. 19, figs. 5—13, HAHN Arachn. Tab. 49, 
fig. 118, Herrron-Sonmrrer D. Ins. Heft 134, Tab. 21, 22; 6”'long ; one 
of our largest native species; thorax red-brown, abdomen blackish, the 
first pair of legs longer the rest. This spider lives in fresh water; as it 
swims the abdomen and the thorax have a silvery aspect from the attached 
stratum of air. This species spins a bell-shaped, water-proof web that is 
filled with air, and open below; this it attaches to water-plants by threads. 
See the observations of DE GEER loc. cit. P- 303—313, those of Dr Lrenao, 
&e. (of which WALCKENAER gives an ample extract in his Hist. nat. des 





592 CLASS IX. 


Aptères, 11. pp. 380 and foll.), and of E. Grugr in FROREIP' s Neue Notizen, 
XXIV. 1842, No, XXI. XXII, 8. 321—328, 8. 341— 344. 


Aranea LATR. (species from genus Aranea L.), Tegenaria 
WaArekreN. Ocelli eight, arranged in two lines transverse, approxie 
mate. Maxillee straight. Labium subquadrate. Feet of the fourth 
and fifth pairs longer, subequal. | 

Sp. Aranea domestica Ls, ALBIN Spiders, Pl. 18, fig. 87, Currok Aran, 
Pl. 2, Tab. 9, Warok. Aptères, PL. 16, fig. 2. They weave close, adhesive, 
nearly horizontal webs in the corners of walls, in chamber-windows, &c., and 
a tube close by the net in a lurking-place, in which they wait for their prey. 


The anatomy of this species has been treated of especially by TREVIRANUS, 
in his classical Monograph Ueber den innern Bau der Arachniden. 


Agelena WALCKEN. (and Calotes BLACRW.) 


Megamyrmaekion Reuss, Dyction WarekeN. [Is this its placef] 


Filistata LATR. 


B. Znriguitele LaArr. Spinarets conical, convergent. Ocelli 
remote from the anterior margin, not describing a segment of a 
circle or a lune. Feet slender, drawn upwards when at rest; first 
pair mostly the longest of all, 


Spiders making nets, arranged irregularly, with threads intersect- 
ing one another in all directions. 


Pholcus WALCKEN. Ocelli, two middle less, placed transversely, 
three on each side larger, grouped in a triangle (sradke Feet 
elongate, very slender; first pair longest of all, second longer than 
fourth, third shortest of all. Maxille ineumbent on labium, 
elongate, narrowed towards the apex. 


Sp. Pholcus phalangioïdes Warok., Aran. v. Pl. ro, Apt. PL 8, figs. 2, 33 
pale yellowish grey, the abdomen elongate. This species lives in the angles 
of walls, &c. in houses. 


Episinus WALCKEN. 
Is this its place ? 


Latrodectus WALOKEN. Ocelli subequal, four middle and two 
lateral on each side placed on a tubercle, remote from each other. 


First pair of feet longest of all, fourth longer than second and 
third. 
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E. Sp. Latrodectus malmignatus WALCK., Aranea 13 guttata Rossr, Fanr., Rossi 

Faun. etrusca Pl. 1x. fig. ro, Warck, Aran. 1. Pl. 5; this species is 
found in Italy and Corsica, and named ragno malmignato ; it has thirteen 
carmine-red spots on the abdomen. Its bite is poisonous, and causes strong 
convulsions. Compare A. RArkem Recherches sur le Theridion marmig- 
natte de Volterra, et sur les effets de sa morsure. Ann. des Sc. nat. ze Série, 
Tom. xr. 1839, Zool. pp. 1—27. 


Note — LATREILLE joined this genus with the following, from which it 
scarcely differs except in the arrangement of the eyes. 


Theridion WArekeN. Oecelli subequal, mostly small, four 
middle disposed in form of a square, two lateral on both sides 
approximate, sometimes contiguous (“%%). Feet of first and 
second pair longer than the rest. 


Sub-genera: Zucharia Kocu, Ero Kocm, Pachygnatha SuNDeEv., 
Steatoda SUNDEV., Dictyna SuNpev. (Ergatis BLACKW.) 
Sp. Theridion benignum WALCK., WALCKEN. Aranéid. v. Pl. 8, Kocn 


Arachn. mm. Tab. 83, figs. 184, 185; a small grey spider much found 
amongst grapes, and whose fine web protects them from other insects. 


Bolyphantes Kocu. (Neriene BrAckw.) 


Argus WALCKEN. 
Erigone SAVIGNY. 
Mieryphantes Kocon. (Walckenaëra BrAcKw.) 


C. Orbitelae Larr. Spinarets conical, eonvergent. Ocelli near 
the margin of the cephalothorax inflected forwards, not disposed in 
a segment of a circle or a lune. Maxille straight, broader towards 
the extremity. First and second pairs of feet longer than the rest, 
the first pair longest of all. 


Spiders weaving nets orbiculate, formed of concentrie circular and 
straight threads, radiating from the common centre. Legs when at rest 
drawn upwards. 


Linyphia Larr. Ocelli four middle, placed in two rows; the 
posterior more remote; two lateral on each side approximate, placed 

 obliquely. Maxille substraight, remote. 
Compare WALCKENAER Mist. nat. des Apt. 1. PP. 233—284. A genus 


intermediate between this family and the preceding, to which it might per- 
haps be more correctly consigned. 


Mandueculus BrLACKW. 
VOL, IL. Eje} 
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Tetragnatha WALeK. Ocelli subequal arranged in two rows 
transverse, straight, almost parallel. Maxille elongate, divergent, 
dilated on the outer side towards the apex. Feet elongate, slender. 


Epeira WALCK. Ocelli subequal, four middle arranged in a 
square, two on each side more remote from the middle four, placed 
obliquely. Maxille broad, short. 


Sub-genera: Singa Kocr, Zilla Kocr, Miranda Koor, Atea 
Kocu, Argyopes SAv., Nephila Lracu, Micrathena SUNDEV., Acero 
soma Perry, Gasteracantha, Latr. (Plectana W ALOK.) 


Mithras Kocu. With two external ocelli of the first row vend 
small, microscopic. 


The net of the spiders of this genus is mostly placed in a vertical plane, 


sometimes obliquely. Only one species is known with which it lies horizons 
tally. (Epeira cucurbitana, Aranea cucurbitana L., CLEROK Aran, PL 2, 
Tab. 4, WALoK. Hist. d. Aran. II. 3.) 


To this genus belongs the Cross spider, Epeira diadema, Aranea dia 





dema L., CuerckK PL. r, figs. 4, 5, RwseL Zus. rv. Tab. 35 to 40; BRANDE 


u. RATzZEBURG Med. Zool. 11. Tab. xrv. figs, 1—4 ; with a broad, triangular, 


toothed band of a darker colour on the dorsal surface of the abdomen, and — 
a triple cross of whitish-yellow spots upon the band ; the female has a large 


oval abdomen. This species, everywhere known, is common in gardens, 
especially in autumn. 


Of the exotic species some have a resemblance to small crabs ; they have 
a very hard horny skin on the abdomen, which moreover is armed with 
spines or long points; Gasteracantha LATR. Sp. Epeira cancriformis, 
SLABBER Nat. Verlust. Tab. 1, schulpspin, WALoK. Aranéid. m1. Pl 4, &e. 


D. Zaterigrade Larr. Ocelli mostly arranged in a lunated 


form or in a segment of a circle. Body depressed, with cephalos_ 
thorax suborbicular, small or moderate. Four anterior feet mostly 


longer than the rest. 


Spiders not weaving a web, but either drawing out some sparse 
wiscid strings, or constructing a house amongst leaves contorted at the 
margins. Feet at rest extended, with femora pressed on the ground, 


Selenops Durour. 


Sparassus WALCK., Micrommata LATR, Oecelli arranged in two 


rows, the anterior row narrower, convex (+). Menils straight, _ 


distant, parallel. 
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Sp. Sparassus smaragdulus WALOK., Aranea smaragdina FABR., CLERCK 
Aran. Pl. 6, Tab. 4, and 7, De Greer Mém. vi. Pl. 18, fig. 6. 


Olios WALCK., Sarotes SUNDEV. 
Philodromus LATR. 


Thomisus WALCK. Ocelli subequal, arranged in two rows 
convex anteriorly, the posterior row broader. 


Aysticus Koen. External ocellus of the anterior row large, the 
rest small, subegual. 


Compare Kocm Uebersicht des Arachnidensystems Erstes Heft, 1837, s. 
25, 26. 


| EB. Citigrade Larr. Ocelli oecupying a larger area, arranged 
_in form of a curvilinear triangle, or of a trapezium, or of an ellipse. 
Cephalothorax lofty, ovate, narrower anteriorly. 


Erratie spiders, not constructing webs or nets to capture prey, 
purswing their prey by running. 


The females of many species sit upon the web of eggs to guard them, or 
bear their eggs about with them in a round sac. They also protect their 
newly hatched young for some time. 


Ctenus WALCK. Ocelli arranged in three rows 2, 4, 2, the last 
two more remote (. De ij 


Most of the species American; Comp. WALCKEN. Apt. I. pp. 363—370. 


Dolomedes Larr. Ocelli unequal, arranged in three rows, in 
the anterior row four, all or the two middle being smaller, in the 
second and third rows two larger; ocelli of the third row most 


distant frome ach other ke .. Ù ). 


Sp. Dolomedes mirabilis LATR., Aranea obscura FABR., CLEROK Aran. Pl. 5, 
Tab. ro, De Geer Mém. vin. PL. 16, figs. 1—8, WALCK. Aranéid. 1. PL g; 
the female carries the sac of eggs with her under the thorax, holding them 
fast with her jaws and feelers. 


Sub-genus Ocyale SAV., SUNDEV. 


Lycosa LArr. Ocelli unequal, arranged in three rows almost 
equal, the first row having four smaller, the others two larger 


: ): 


38—2 
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These species live on the ground, and run very rapidly. The females 
carry their egg-sac with them, which is attached by a few threads to the 
abdomen. Sp. Lycosa saccata L., FRISCH Beschr. v. allerl. Ins. vin. Tab, 
2, Crmrok Aran. Suec, PL. 4, Tab. 8, fig. 2, KocH in HERRICH- SCHEFFER 
Deutschl. Ins. Heft 120, Tab. 8. This species is the most common in the 
north of Europe. To this genus and probably to this species is to be 
referred the account by BONNET of a contest between a spider and an ant- 
lion, into whose hole it had fallen. Contemp. de la nat, XiTième Partie, 
chap. 42. (@Zuvres compl. éd. 8vo. Tom. IX. pp. 41, 412.) 


To the genus Lycosa some larger species also belong ; these are the cele- 
brated Tarantule (Aranea Tarantula L.) of the south of Europe and various 
other regions of the old world. They are of different species. The true 
Tarantula of Italy and Spain (Lycosa tarantula À pulie WALCK.) is figured, 
amongst others, by AuBiN Spiders Pl, 38, HAHN Arachnid. 1. Tab. 23, 
GoúriN Zeonogr., Arachn. PL. 1, fig. 6 ; according to WALCKENAER that 
found by Léon Durour in Spain is a different species, Anm. des Sc, nat, 
ze Série 111. 1835, PL. 5, fig. 1 ; this spider, according to his observation, 
lives in holes in the earth, of which the outlet is surrounded by a little 
raised wall that is covered on the inside with web. That the bite of this 
spider is said to be followed by a dancing madness, that can be cured by 
music, is as well known as it is ineredible. \ 









Sphasus Wazrck., Oegopes LarRr. Ocelli unequal disposed in 
four pairs, those of the first pair approximate, of the third pair most 


remote of all (5 ) . 
(The genus is allied to the next subdivision, and perhaps might « 
more correctly be placed there.) 


Sp. Sphasus heteropthalmus WALCK., Oxyopes variegatus LATR., Gen. Crust, de 
Ins. Tab. 4, fig. 9, Warcok. Hist. d'Aran. 1. Pl. 8, &c. N 


F. Saltigrade Larr. Ocelli unequal, arranged nearly in the 
form of a square; the anterior lateral placed towards the angles 0 
the anterior margin of cephalothorax, the two posterior remote from 
each other by the whole breadth of cephalothorax, or opposite t 
the former. First pair of feet with thighs mostly thick. Thorax 
large, deep, oblong. 


Erratic spiders, not forming nets, pursuing their prey by running 
and rushing upon it with a leap. 


Miyrmecium Larr. Ocelli arranged in three rows; the anterior » 
of four ocelli, with two middle larger forming with the second row 
a square; the two last distant, set On tubercles. Cephalothorax 
divided by strictures, elongate. Abdomen small. Feet slender. 
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Sp. Myrmeeium rufum Ltr, Annal. des Sc. nat. mr. 1824, pp. 23—27, Pl. 
2, from Brazil. Other species, all from America, are noticed by WALCKEN, 
Apt. 1. pp. 386—388. 


Chersis Sav., WArcK., (Palpimanus Dur.) 


Bresus Warck. Two middle ocelli of the first row forming 
with the second row a square, inscribed in a larger square, formed 


by the lateral ocelli of the first row and the two last (: En )) . Feet 
thick. 


Sp. Bresus cinnaberinus, Aranea moniligera ViLLERS Entom. Linn. Tab. xr. 
fig. 8, Warck. Aranéid. 11. Pl. ro, south of Europe, &c. 


Attus Warok., Salticus Larr. Ocelli arranged in form of a 
square open behind or of a horse shoe, with two posterior remote, 
opposite to the laterals of the first row ; two middle anterior ocelli 
larger, the two of the second row smallest of all (- 2 ë) : 


Sp. Attus scenicus WALOK., Aranea scenica L., ArBiN Spiders Pl. mm. figs. 
12, 14, De Geer Mém. vo. Pl. 17, figs. 8— ro, PANzER Deutschl. Ins. 
Heft 40, Tab. 22 (called Aran. cingulatce) &c. 


This genus, with Zpeira the most numerous in species in the whole 
division of spiders, presents, in the relative length of the legs, and in the 
relative size of the different ocelli, some variations. See WALOK. Apt. 1. 
PP. 483—488 and SuNpEvarLL Conspect. Arachnid. PP- 25—27. 
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CRUSTACEANS (CRUSTACEA). 


Tur class of crustaceans is the last of articulate animals with 
articulate feet (see above, p. 248), all of which LiNNmus regarded 
as insects. They breathe by means of gills, and there are no air=_ 
passages or stigmata present as in insects. They are distinguished 
from the preceding class by the presence of abdominal feet. The 
myriapods alone agree with the crustaceans in this respect, and are_ 
by some writers enumerated amongst them, with which, however, 
on account of the presence of air-passages and air-tubes and of their 
resemblance to insect-larvee, they ought not in our opinion to be 
united. 

The name of the class is derived from the nature of their 
external covering ; this is in: most cases hard, and contains a greater 
or smaller quantity of carbonate of lime. In other instances, how: 
ever, the integument is more leathery or horny. The tissue whiel 
supplies a foundation for the hard calcareous shell, is still the same 
chitine which forms the dermal skeleton in the entire division 
of articulate animals with articulate feet (p. 284). The shel 
consists of different layers, with a layer of pigment beneath or 
equably penetrated by colouring matter. Between the rings 


1 Besides the works of LATREILLE already cited under the insects, p. 247 (Hist, 
nat. des Crust. et des Ins., and Genera Orustaceor, et Insector.) we would mention &8 
principal works — 

J.P. W. Herssrt, Versuch einer Naturgeschichte der Krabben und Krebse. 11. Bd, 
m. illum. Kupfertaf. sto. Berlin u. Stralsund, 1782—1804. 

SvckKow, Anatomisch-physiologische Untersuchungen der Insekten und Krüstenthiere. 
Heidelberg, 1818, 4to. 

A. E. DesMAREST, Considérations générales sur la classe des Crustacés. Paris 
1825, 8vo. avec 56 pl. In this work (pp. 396—420) there is a copious list of writing 
on the class of the crustaceans. 

Mine Epwarps, Histoire natwrelle des crustacés, av. pl. Paris, 1834—1840, H 
Vols. 8vo. 

Tu. Beru, History of British Crustacea, London, 1853. 

Also the article Crustacea by the same author in Topp’s Cyclopedia 1. pp- 7597 
787 may be consulted. For the fossil species BROGNIART et DESMAREST, Hist. nat. 
des Crustacés fossiles sous les rapports zoologiques et géologiques. Paris, 1822, 410. 
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(seements) and in the joints alone is the integument thinner and 
more flexible. 

Let us first consider the external structure of these animals 
a little more closely. «We have seen above that the body of insects, 
the myriapods excepted, is divided into head, trunk and abdomen. 
Such a division as this does not occur in the erustaceans. In many 
the head is not distinct from the thorax, and its place is indicated 
solely by the position of the eyes, the attachment of the antenne 
and the presence of the mouth; it is most completely connected 
and, as it were, intimately fused with a large part of the body, in 
which the principal viscera are contained, and which may be com- 
pared not with the thorax alone of insects, but also with the an- 
terior portion of their abdomen. To this part of the body another 
gucceeds, in which only the posterior portion of the intestinal canal 
and of the nervous system is contained, and which is commonly 
called the tail; thus it is for instance in the cray-fishes. In 
other instances the hindmost portion is less obviously separated 
from the trunk, and the entire body is parted into rings or segments. 
In the Xiphisoura the divisions or segments are not recognisable on 
the dorsal surface, for the body is parted into two shields alone, to 
which a long and pointed appendage is attached posteriorly. In 
others the cephalothorax is more or less distinct from the rest of 
the body, which is not obviously divided into segments but is 
eovered by a bivalve, membranaceo-horny shell (Cyprís). In the 
Cirripedia the partition into segments ceases; the body ends with 
a thin tail without appendage. ‘They are surrounded by a mantle, 
in which, as in the class of the mollusca, calcareous plates are formed 
which resemble the shells of these animals. 

To the anterior portion of the cephalothorax, or to the head 
itself, whenever it is distinct, the antenne, eyes and oral organs are 
attached. When there are four antenne, as is the case with most, 
they are placed either in the same plane, or the one pair is placed 
above the other, so that according to their position they may be 
distinguished as middle and external, or as upper and lower. The 
external or lateral antenne are implanted close to the eyes, some- 


‚times beneath the eyes. They consist commonly of three or four 
larger and thicker joints at the base, and a filiform part, terminating 
_fimely and composed of numerous joints. Sometimes the antenne 
terminate in two or three filaments of this kind. In some the 
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antenne are short, in others very long; the external are commonly 
the longest, and in the genus Palinurus exceed twice the length of 
the body. In some genera there are only two antenne present ; 
the genus Limulus has no antenne at all. 

There are commonly two compound eyes, or two groups of 
simple eyes. ‘The simultaneous presence of two compound eyes” 
with simple eyes, so common in the winged insects, is observed in 
only very few crustaceans. In most of these there are only two 
compound eyes, which are often fixed upon a pedicle and moveable, 

The mouth of erustaceans is situated on the inferior surface of 
the anterior portion of the body. ‘The oral organs or jaws are 
arranged in pairs and move sideways, as in manducating insects. In 
some crustaceans, however, these parts acquire a modified form, and 
compose a sucker for taking up fluids, on which these animals live, 
The description of the jaws may well detain us some moments, and 
requires a more particular survey according to the different orders. 

In the ten-footed crustaceans (lobsters and crabs) a transverse 
upper lip is present; beneath it lies a pair of upper jaws, which are 
very hard, cut off straight at the extremity, and at the upper margin 
provided with a short feeler of two or three joints. [Since the 
upper jaws (mandibulee) in insects are without feelers, it has been 
thought that these joints do not represent a palpus, but a continuar 
tion of the pedicle of the jaws: at all events this palpus differs from 
that which occurs on the accessory under-jaws of crustaceans. | 

A thin, membranous, bifid tongue, is situated at the base of the 
upper jaws*. To it there succeed a first pair of under-jaws, which 
are membranous, divided into lobes and beset with hairs at the » 
margin. Next follows a second pair of under-jaws, which are also » 
nembranous and haired, and may be compared with the under-lip » 
of insects which has been split into two parts. Then follow three » 
pairs of jaws, or rather of feet changed into jaws, to be compared | 
with the six feet of insects. At the outside of these accessory jaws.* 
a palpus is attached, which, as external division of the foot, does « 
not correspond with the palpi of insects, and was named flagrum by » 
Savrany. This flagrum consists of a flat, elongated part at the » 
basis, and a mamy-jointed filament running to a point at the end. 











1 Cuvier calls this part simième mâchoër, Leg. d'Anat. comp. UT. p. 304 ; FABRI- 
crus gave it the name of labium. 
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The innermost part of the first pair of modified feet or accessory 
_jaws is still fleshy and lobed, like the jaws that precede them; but 
the auxiliary jaws of the second and especially of the third pair, 
indicate by their form that they correspond to feet, and bear small 
gills at their base. In the short-tailed ten-footed erustaceans the 
third pair has two very broad joints (the two joints of the femur, 
according to SAVIGNY), so that it covers the oral organs on its under 
_surface. 
| The auxiliary jaws of the two last pairs, which, as we have 
said, indicate by their form even in the decapod crustaceans most 
manifestly their true nature of feet, remain in many crustaceans, as 
in Gammarus and Squilla, unchanged feet. Hence these crustaceans 
_have fourteen unchanged feet, and not ten like lobsters and crabs. 
The genus Apus amongst the Entomostraca possesses those oral 
parts alone, which also oeeur in hexapod insects. To these succeed 
numerous feet, of which the first pair terminates in filaments con- 
gisting of many joints, but contributes nothing to mastication. In 
Lúmulus there are six pairs of feet at the cephalothorax, without 
any jaws; the broad basal pieces, armed with spines, of the ten 
last feet surround the mouth and perform the office of jaws, whilst 
the first pair of feet, scarcely a third of the length of the other feet, 
is placed in front of the mouth. It forms two false jaws that may 
_be compared with the mandibule of the Arachnoidea, whilst the 
_coxa is membranous, and unites with that of the opposite side to 
form a kind of upper-lip'. If we compare the second pair of feet 
_with the so-named under-jaws of Arachnids, we shall observe the 
‚ greatest agreement between Zimulus and them. Behind the last 
‚pair of feet also in Zümulus there are even found two small 
‚Appendages, which may be compared with the pectinated organs of 
‚the scorpions. 

The body of crustaceans in the more restricted sense or the 
‘trunk, the anterior portion of the abdomen, is almost always 
divided beneath by transverse indentations into sections, but its 
upper part in the decapod erustaceans is covered by a continuous 
Shield, named the shell (testa, in French carapace®). In the short 





1 J. VAN DER HOEVEN, Recherches sur UHist. nat. et l'Anat. des Limules, Leide, 
1838, folio, P. 12, 


2 In the shell DesmAresr has distinguished certain parts by particular terms, from 
the position, relative size and determinate form of which, the situation, magnitude 


= 


tailed erustaceans the pectoral shield is much developed and covers 
the body beneath as the shell does above. The first sternal portion 
is very large and is situated in the mid line of the body. To it 
succeed four smaller sternal pieces, which are divided in the middle 4 
more or less obviously since they consist of the union of two lateral 
pieces. To the first piece the first pair of feet is attached, that of é 
the so-called shears or claws; to the four following the four follow 
ing pairs are united. To the basal piece of the feet the lateral 
sternal pieces (episternalia) are attached, which lie on the outside of — 
the middle pieces and fill up the truncated angles between them. The 
most posterior portion of the abdomen in the decapod crustaceans is « 
always obviously divided into rigs or segments, which are seven 
in number, or may be fewer from the fusion of some of the rings. 
T'he feet attached to these are short, commonly divided into two» 
filaments; the hindmost ring bears no feet. These last abdominal 
rings are usually called the tail. In the crabs they are very feebly 
developed, and the flat tail is eurved round and lies with ifs 
extremity turned forwards in a groove in the middle of the pectoral 
shield. 4 
The intestinal canal of erustaceans is short and straight, and; 
thus agrees with the nature of their food, which is animal. The 
anus is situated at the extremity of the abdomen or of the tail. 
Limulus, however, the long styliform tail is not perforate, and the 
amus is situated on the inferior surface of the second shield, m 
front of the base of the tail. So is it also with the Cirripedia 
where the jointless tube, improperly named proboscis by some 
represents the tail, and where the intestinal canal opens at the base 
of this tubular prolongation. In some lower crustaceans the intestis 
nal canal is nearly of the same width throughout its whole lengtiy* 
or has in the middle or more forward an expanded part, which may 
be considered as an imperfectly defined stomach!. In others am 
obviously distinct stomach is present, which is commonly a ed 
with horny spines or with calcareous teeth. In Zimulus the nat 


row cesophagus with longitudinal folds goes straight forwards 8 fj 
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and form of the internal organs that lie beneath may be det 
BRoGNtART and A. G. DrESMAREST, Hist. nat. des Crust. fossiles, pp. 73-79 


DESMAREST Cons. gén. s. Ll. Crust. pp. 20—23. 
1 This is the case, for instance, in Asellus (Ondscus aquaticus L.), see TREVIRANUÊ 


Verm. Schr. 1. s. 73, Tab. x1. fig. 64, &c. 
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then curves into the stomach, which is placed almost perpendicu- 
larly. The stomach is compressed laterally, has thick muscular 
walls, and is armed internally with many oblong rows of horny 
spines. The pylorus projects conically into the intestine, which 
then proceeds horizontally backwards, lying in the first part of its 
eourse close upon the cesophagus that runs in the opposite direction, 
and lies below itt. In Syuilla the stomach is small, muscular, 
triangular, armed in its posterior or pylorie portion with horny, 
pointed spines. In the ten-footed erustaceans the oesophagus mounts 
almost directly upwards. The stomach is capacious, and in its first 
part entirely membranous. The uppermost and hindmost or pyloric 
portion of the stomach is supported by hard parts, and therefore, 
even in the empty state, remains expanded. To these hard parts 
teeth are attached internally, by the assistance of which the food is 
eomminuted. The epithelium of the stomach, moreover, is covered 
with numerous prolongations or colourless hairs, invisible to the 
naked eye, whose points are directed backwards®. To this stomach 
different muscles are attached, which arise on the inside of the 
cephalothoraa, and which ean also work upon the teeth described 
above. These muscles are, beyond doubt, subject to the will of 
the animal, and consequently we have here the rare example of an 
organ of vegetative life that is moved by muscles of animal life. 
In some ten-footed erustaceans one or more blind appendages to 
the intestinal canal are observed, which probably are secreting 
organs®. There are some species in which two such blind tubes 
terminate in the intestine close to the inferior opening of the stomach, 
‚whilst a single third tube is attached to the intestine lower down. 
|I is, however, this last unpaired tube which alone occurs in most. 
Unless this tube be regarded as an organ for the secretion of 
urine, no parts are known which correspond to the wasa wrinaria of 


1 Recherches sur U Hist. nat. et 'Anat. des Limules, p. 17, Pl. 11. fig. 1 c, figs. 2—4. 
3 At the hindmost part of the stomach, behind and under the above-mentioned 
‚teeth, these hairs may be distinguished even with the naked eye. The stomach of the 
 eray-fish has been often described and figured. We content ourselves with referring to 
the latest investigations alone, those of F. ORSTERLEN, in MUELLER's Archiv, 1840, 
8. 397— 441, Taf. xr. 
3 See DuveRNoY in the second edition of Cuvier Lee. d'Anat. comp. v. pp. 228, 
229. Im as far as they open close to the pylorus these blind appendages may perhaps 
‚be compared with the pancreas ; but ordinarily they are inserted further backwards. 


iK 
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insects. In Ontiscus and Porabea, according to TREVIRANUS, four \ 
short vessels, which open into the rectum close to its extremity, 
may perhaps correspond to the urinary vessels, or, as he supposes, 
to the biliary, although they differ from them greatly by their 
shortness!. As little are salivary organs known hitherto, except 
in the Oirripedia. The liver, on;the contrary, is commonly much 
developed here. Im some lower crustaceans the intestinal canal is 
surrounded by a layer of small blind sacs (folliculi) or glandules, 
which may be regarded as a liver intimately connected with the 
intestine. Im the C@rripedia the intestine below the stomach is 
surrounded by a liver formed of many blind saes. In the Ondscides 
from two to six long blind liver-tubes are found, in most of the 
genera four, often with dilations like a string of beads, which are 
described by some writers as the adipose body of these animals. 
In Bopyrus the intestinal canal, according to RATHKE, receive 
seven liver-tubes on each side, which lie behind each other in the 
length, an arrangement which recalls that in the scorpions, whilst 
besides an unpaired liver-mass, incised into three parts, lies in front 
of the others on the stomach? In Lúmulus there are two very wide 
gall-ducts on each side, at some distance behind the pylorus ; they 
receive the blind eonvoluted tubes, of which the large liver-mass of 
this animal consists. In the decapod crustaceans only one gall- 
duet is found on each side, terminating in the intestinal canal, be= 
hind the lower orifice of the stomach. The liver is a double and 
symmetrical organ, as in most crustaceans, and each liver is divided 
more or less distinctly into three lobes; in each of these lobes runs 
a tube, that terminates in the common gall-duct, and round about 
the tubes blind sacs (folliculi) are set, which unite as fingers do. 
These follicles consist of three membranes, of which the internal 
and external present no special structure; the external is more con- 
sistent and more intimately connected with the middle membrane. 





l Verm. Schr. 1. s. 58, Taf. vi. fig. 38, i. g. 

2 In Squilla the liver consists of lateral blind sacs divided into branches that 
extend throughout the whole intestinal canal, a disposition wbich agrees with that in 
Bopyrus, and may also be compared with that in Aphrodita (see above, p. 211). 
Above the liver, on the dorsal surface, lie the testes or ovaria, which also extend longi- 
tudinally, and consist of branched glandular lobes. The ovaria of Sqwilla were de- 
scribed by Cuvier as liver. See DUvERNOY Ann. des Sc. nat., 2e Série, Tom. vr. 
1836, pp. 247 —25 1. 
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The middle membrane is formed of a layer of nucleated cells and 
granular tissue, and of cells with fat-globules'. 

The blood-circulation, which was already more developed in 
the highest arachnids, is here seen to be more and more perfected. 
In all the heart is situated on the dorsal surface, and is arterial. 
In the Ordscides, the Stomapods, and Limulus the heart has the 
form of an elongated dorsal vessel, from which on both sides 
branches arise, that are distributed to the different parts. In the 
Lophyropoda the heart is more oval, and situated in the anterior 
part of the body on the dorsal surface. In the ten-footed erus- 
taceans (crays and erabs) the heart is roundish or hexagonal, much 
broader than the main trunks of the arteries, and is situated on the 
back between the third and fourth pairs of feet. The arteries in 
the erustaceans are very differently disposed; in some there seem 
to be only a few main trunks present, and the blood to flow else- 
where merely in the interspaces of the organs in determinate direc- 
tions, without being inclosed in vascular walls. Im the ten-footed 
erustaceans, where these vessels are best known, an artery arises 
from the foremost part of the heart, in the middle, which is speci- 
ally destined for the eyes; and, besides some smaller branches 
which it gives off, divides close to the eyes into two branches. 
Next to this artery, there is one on each side which is distributed to 
the antenne and neighbouring parts. More behind there arise, 
about the middle of the heart, on its under side, two arteries, one 
on each side, which run to the liver; lastly, at the posterior ex- 
tremity of the heart, there arises a considerable single artery, 
which appears to fill the office of a posterior aorta, and gives off 
branches to the intestinal canal, to the generative organs, to the 
muscles of the abdomen, &e. AupouiN and MrirNe EpwArps 
name this vessel sternal artery (artère sternale). It presently di- 
vides into two main branches, of which one runs along the dorsal, 
the other the abdominal surface. 

The veins in crustaceans, even in the most perfect order of the 
Deeapods, are represented by cells or spaces between the organs of 
the body, in which the blood is moved without proper walls. 





1 See T. F. G. ScuuemMm De Hepate el Bile Crustaceorum, et Molluscorum quo- 
rundam. Berolini, 1844, 4to. pp- I 3-16; H. MEoKEL in MUELLER’s Archiv, 1846, 
8. 3538. 
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These convey it into sinuses situated in the middle of the body 
or along the feet, and from which it flows to the gills. From the 
gills it returns to a sinus that surrounds the heart, and often in the 
ten-footed crustaceans is described as a pericardium. On the dorsal 
surface of the heart are fissures, which during the diastole of the 
organ afford an entrance to the arterial blood with which this sinus is f 
distended*. ‘The blood of erustaceans is whitish or pur ple, sometimes 
red, as in Apus. The velocity of the circulation is very difierent 
in different families of this class. CARUS, in the cray-fish, observed _ 
51 beats in a minute? whilst in Daphnia 200 beats of the heart 
in a minute were remarked by JurINE and STRAUS DURCKHEIMS. — 
The respiratory organs in the crustaceans consist of gills, which 
however are not met with in all, so that in some the skin itself 
appears to be the only organ of respiration. Also it is probable_ 
in a few that, at the same time that distinct gills are present, the 
skin is still partly serviceable for respiration, as in the lateral par 
of the shield-like shell, in which the blood forms numerous currents, 
in Apus (according to ZAppAcH) and in Argulus, in which last genus 
Voer regards these parts as the sole seat of the respiratory funes 
tion. The gills have the form either of plates that, consisting of two 
membranes, are properly flat sacs, or of filaments. In the Orr 
pedia both forms are met with; in Anatifa (and the other pediculated 
genera, Lepadicea) there are two or more pairs of soft conical fila= 
ments which, with the point turned upwards, are situated at the 
base of the pedicle of the cérri; whilst in the non-pediculated genera, 
the sea-acorns (Balanddea), fringed plates at the inside of the mantle 
are present. In many other genera, especially in the Zsopoda, the 
gills appear under the simple form of certain pairs of flattened sacs; 
at the abdomen the feet are composed of two plates, of which the 












1 Compare on the circulation of the crustaceans amongst others the observations 
of AUDOUIN and Mirre EpwarDs Ann. des Sc. nat. XT. 1827, pp. 283—314 and pp. 
352—393; MiLNE Epwarps Hist, nat. des Crust. 1. pp. 94—105 ; LUND in OKEN'S 
Isis 1829, s. 1299, A. D. KROHN (Astacus fluviatilis) ibid, 1834, s. 518—529, Taf. XIL 
Beautiful figures of the heart and vessels in Astacus marinus, after the preparations of 
Hunter, are to be found in the Catalog. of the Physiolog. Series of comp. anat. in the 
Museum of the Royal Coll. of Surgeons. Vol. 11. 1834. PL Xv—xvim. pp. 136—140. 

2 C. G. Camus Von den üäusseren Lebensbedingungen dèr weiss- und. kaltblütigen 
Thiere. 1824, 4to.s. 83. The number of beats was increased by the stimulus of warmth, 
but became fewer and irregular under the influence of galvanism. 

3 Mém. du Muséum v. pp. 412, 413. 
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external, of firmer structure and commonly beset with hairs at the 
margin, protects as a gill-cover the imnermost soft and sacciform 
plate, the proper gill. The normal number of gills is five pairs, but 
in the land Oniscides and Asellus there are only three pairs deve- 
loped. Im Asellus and many marine Ondscides, the gill-covers 
themselves contribute to respiration*, In most erustaceans indeed 
these two chief forms of plates or filaments become modified through 
greater development, and each gill consists not of a single plate or 
of a single thread, but of a large number of plates or threads. Thus 
in Zimulus, on the upper surface of the five last abdominal feet, 
which have assumed the shape of flat semicircular discs, there are 
found five pairs of gills, each of a hundred plates or more, whilst 
the first pair of abdominal feet not bearing any gills at their base, 
but the external sexual organs, covers all the succeeding feet on the 
_under-surface, after the manner of a gill-cover. In Sguilla there are 
five pairs of gills, in the form of numerous filaments placed pecti- 
nately on a pedicle, which are attached to the base of the fin-like 
posterior feet. Im the ten-footed short-tailed crustaceans there are 
commonly seven gills on each side, of which that in the middle is 
the longest. They have a pyramidal form and are divided longi- 
tudinally by a middle septum from the base to the apex; on this 
septum numerous plates are set at right angles which make up the 
pyramidal body of the gills, and consist of folds of the double 
membrane of which the septum is composed; these plates thus 
form sacs which may be inflated through the septum. In some long- 
tailed decapods also the gills are leaf-shaped but in most they con- 
sist of a multitude of fine eylindrical filaments which are attached 
instead of plates to each side of the axis of the gill. The gills are 
more numerous, sometimes even twenty-one on each side. In all the 
decapod erustaceans the gills are situated odt the lateral parts of 
the shell (carapace) in a proper cavity on each side, and are attached 
to the basal piece of the five pairs of feet, or at the same time to the 
hindmost foot-jaws also. ‘The water penetrates to the respiratory 
cavity by an opening on each side at the inferior margin; in the 
short-tailed this opening is situated in front of the basal piece of 





1 TREVIRANUS Verm. Schr. 1. s. 60—62, Tab. IX. figs. 50—52, 8. 73—75, Tab. 
XII figs. 63—65. Compare also DUVERNOY et LEREBOULLET Essai d'une Monographie 
des organes de la respiration de Vordre des Crustacés isopodes. Ann. des Sc, nat. ze Série, 
Tom. xv. Zoolog. pp. 177—240, Pl. vr. 
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the first pair of feet; in the long-tailed it is a fissure that exten 
along the entire thorax on each side. The water is expelled, on 
the other hand, along a furrow which opens forwards by the side of 
the mouth. In this canal an oval lamina is situated, which is the 
outermost lobe of the second pair of maxille, and produces by its — 
motion a current forwards to force the water out*, 
In nearly all erustaceans the two sexes are distinct. In the 
Cirripedia, indeed, formerly counted amongst the Molluscs, the R 
male and female sexual organs are united in the same individual% 

[except in certain genera of the Lepadicea, as Illa and Scalpellum 
Lreacr, where there are not only, according to DARWIN, males and 

females distinct, but also the surprising fact of ‘hermaphrodites 
whose masculine efficiency is aided by one or more complemental _ 
males®’ often exceedingly minute, and rudimentary in structure, 
which are permanently attached to different parts of the female] 
The ovary lies as an apparently granular mass in the pediele of Ana 
tifa, and under the microscope is seen to be composed of rounded 
lobes ; a tube which traverses the pedicle and opens into the mantle 
above by a fine aperture on the dorsal surface is the oviduct. In 
Balanus the ovary lies in the walls of the mantle. [According to 
DARrwiN the female organs consist of true ovaria (salivary glands 
Cuv.) seated on each side near the base of the labrum, of unbranched 
ovarian ducts and of ovarian branching tubes and coeca. In thé 
Lepadicea the ovarian tubes branch out in all directions within the 
pedunele, and ova are developed in the footstalks of their branches 
as well as at their ends. Two unbranched tubes enter the body of 
the Cirripede from the pedunele and run into the two true ovaria 
situated at the base of the labrum and resting on the upper edge of 
3 

1 See MiLNe ae sur le mécanisme de la respiration chez les Crus- 
tacés. Ann. des Sc. nat. ze Série, Tom. xr. Zoologie, PP. 129—142. 

2 A few years ago GOODSIR described small crustaceans, with five pairs of feet, as 
the males of Balanus. Edinb. new Philos. Journ. xxv. 1843, p. 89, Ann. des. Sc. nat. 
3zième Sér. 1. 1844, pp. 107—117. These supposed male individuals present however 
little or no resemblance to the juvenile form of Cirripedes, as we have been taught to 
know them by BURMEISTER, 

3 DARWIN Zepadide, 1851, p. 182. DARWIN found the animals described by 
GOODSIR not to be males but females distended with ova. He considers them to be the 
females of the unnamed genus belonging to the family of Loniens, described by Goop-_ 


SIR, which live parasitically within the sac of the Balani. See DARWIN Monogr. of 
the Cirripedia, Balanidee. London, 1853, p: 25T. 
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the stomach. These tubular glands are generally divided at the 
end near the mouth into a few blunt branches. Their precise 
eonnexion with the two main ducts has not been discovered. The 
state of these two masses varied much— but since, at times, they 
contained aggregations of matter consisting of little balls closely 
resembling, in general appearance and size, the ovigerms with their 
germinal vesicles and spots, there could be no doubt that they are 
ovaria. DARWIN was unable to discover the orifice by which Sr. 
ANGr supposes the ova to enter the sac. His observations lead 
him to believe that the mode by which they enter the sac is quite 
different: ““Tmmediately before one of the periods of exuviation, 
the ova burst from the ovarian tubes in the peduncle and round the 
sac, and, carried along the circulatory channels, are collected beneath 
the chitine-tunic of the sac, in the corium, at this period remarkably 
spongy and full of cavities. The coritum then forms, or rather, (as 
DARwiN believes,) resolves itself into a delicate membrane envelop- 
ing each ovum and uniting them together in lamellee ; the corium, 
having thus far retreated, then forms under the lamellee the chitine- 
tunic of the sac, and the last-formed one is immediately moulted 
_with the other integuments of the body. ‘The membranes harden, 
the lamellee of ova become detached from the bottom of the sac, 
and are attached to the ovigerous freena.”’ In the Balanoidea the 
branching and inosculating ovarian cceca form a layer covering in 
part the basis of the balanus, and in certain cases extending upwards 
between the two layers of corium round the walls of the shell] 
The testes lie on the sides of the body as small blind sacs that are 
attached to branches that coalesce to form larger stems like veins. 
On each side there arises from the union of these branches a wide 
and tortuous canal (was deferens), which afterwards becoming nar- 
rower advances towards that of the opposite side; thus these two 
tubes lie close together at the base of the caudiform appendage of the 
body, where they unite to form a ductus ejaculatortus, which opens at 
the apex of the appendage? In some lower erustaceans the females 
are much more numerous than the males, which are only imperfectly 





1 DARWIN Zepadide, pp. 56—6o, and Monogr. of the Balanide, London, 1854, 
p. roo. 

2 WAGNER in MUELLER's Archiv, 1834, s. 467—473, Tab. vin. figs. 8—rr, 13; 
MARTIN Sr. ANGE Mém. sur l'organisation des Cirripèdes. Paris, 1835, 4to. pp. 20— 
22, Pl. 1. figs. 4—7. 
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or not at all known. Im certain of them the males occur only at 
particular times of the year, and the females, like the leaf-lice, are 
fruitful without eopulation through several successive generations, 
as in Daphnia and, according to Jory, in Artemia. In others the 
males may, on account of their minuteness, have eluded observation, 
as in the parasitic genus Bopyrus, where they are surpassed in size 
by the female about four times. Besides the unequal size, the 
full-grown female in this and in other parasitic genera (Siphonos- 
tomes) often present a very deviating form. ‘The sexual difference 
in the common form has not yet in the higher erustaceans been 
sufficiently investigated in the different families. Im the different 
species of Limulus that difference is known pretty accurately. In 
the long-tailed ten-footed crustaceans the males have larger claws 
than the females, the last a broader abdomen than the first. 

As a rule the internal and external sexual organs are double, 
In Argulus there is only one ovary with one oviduct opening be= 
tween the two hindmost natatory feet, whilst however the external 
organs in the male are double! The ovaries are ordinarily two 
blind sacs, as for instance in the Isopods, elongate blind tubes. 
Only seldom are they divided into branches, as in Chondracanthus 
according to RATHKE, in Apus? and Lúmulus. They pass into two 
oviducts, which open each separately. In Zimulus the two vulva are _ 
near the first pair of abdominal feet, close to the basis at the dorsal 
surface. In the ten-footed crustaceans these two external openings 
are situated on the cephalothorax, between the feet of the third 
pair, or on the base of these feet themselves. Only seldom, as in 
Bopyrus, do the two oviducts coalesce to form a single tube that 
opens into a single vulva. Sometimes there are yet accessory 
female organs, for the secretion of a covering of viscid fluid, either 
to cover the eggs, or to take up the sperma, as the two large bursee 
copulatrices in the short-tailed decapods®. The testes also have often 


1 Here at the first joint of the fourth pair of swimming-feet is seen a tubercle with 
a hook directed backward. JURINE, Ann. du Muséum, VII. pp. 448, 449, PL. 26, figs. 
Anon 

2 ZappacH, De Apodis cancriformis Anatome et Historia evolutionis, Bonne, 1841, 
4to pp. 51, 52, Tab. 1, fig. 14. 

3 See CARUS Tabul. anat, comp. illustr. Fasc. v. Tab. 3, fig. 7, f; comp. MILNE 
Epwarps Hist. nat. des Crust. 1. pp. 171—174 ; according to the observations of this 
naturalist there is no room for doubt respecting the function of these parts (as poches 
copulatrices). 
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the form of two blind sacs. Sometimes, as in the decapods, these 
have a more glandular aspect, and consist of an aggregate of many 
follicles. Im the long-tailed ten-footed erustaceans the two testes 
form a single three-lobed body, though there are two vasa deferentia. 
These efferent tubes open in these crustaceans, as also in the short- 
failed or crabs, at the base of the feet of the fifth pair. Im these 
animals the external male organs of copulation have horny accessory 
organs attached to the first two abdominal rings which support the 
penis in copulation, and which as to their function may be compared 
with the little bone that oeeurs in this part in some mammals. 
__The eggs of crustaceans after they have been laid often continue. 
attached to different parts of the parent's body, and there advance 
to further development. In the Ondscides, and many other crusta- 
ceans, the development takes place in a brooding cavity at the 
under surface of the anterior part of the body, where it is covered 
by a different number, commonly by five pairs, of ventral plates 

lying on one another like roof-tiles*. In Daphnia the eggs remain 
for some time in a cavity beneath the shell on the back; in Cyclops 
they are carried about in two bunches by the female at the base of 
the abdomen. The same is observed in many parasitie crustaceans. 
In others they are attached to the feet by an adhesive fluid hardened _ 
into threads; in the ten-footed erustaceans, to the feet of the abdo- 
men or of the so-called tail. Other crustaceans divest themselves 
of their eggs without bearing them about on their body, and attach 
them to other objects. Thus the female of Argulus foliaceus aftixes 
her numerous eggs (100—200) by means of a viscid covering to 
stones®. Cypris also lays her eggs upon different bodies under 
water, often in heaps of a hundred, which she covers with a green 
thready matter °. 

The egg of erustaceans, whilst still in the ovary, consists of the 
yolk, the germ vesicle, and the vitelline membrane. The yolk is 
slightly fluid, and consists of shapeless fat-particles and cells, with 
only a small quantity of albuminous fluid. The germ-vesicle, 
which again includes different small vesieles (germ-spots), disappears 
after impregnation, as soon as the egg enters the oviduct. Here, on 
the other hand, it receives an external covering, a chorion, formed 





1 TREVIRANUS Verm. Schr. 1. Tab. Ix. figs. 51, 52. 
2 JurINE, L. l. pp. 452, 453- 3 SrrAus, Mém. du Mus. vit. p. 54- 
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from a coagulable fluid, which has been secreted by the oviduct, 
This covering is thicker than the vitelline mem brane, and between 
the two only a small space or none at all remains; in the first case 
a watery albuminous fluid occupies it. The production of the germ 
is, as in the egg of many other animals, both vertebrate and inver- 
tebrate, so also in that of many crustaceans, preceded by a parting 
and cleaving of the yolk’. There arise first in the yolk a greater 
or lesser number of membranous saccules, follicles which probably 
take their origin from the albuminous fluid portion of the yolk, 
and enclose a greatêr or lesser number of yolk-cells. The germ 
first appears as a nebulous grey spot, which consists of cells that 
have nuclei, and probably arise from modified yolk-cells. At first 
the germ is small, afterwards the germinal membrane grows round 
the whole of the yolk. It separates into two layers, which may — 
be compared to the serous lamina and the mucous lamina in the 
blastoderma of vertebrates. Just as in insects and arachnids, the 
ventral parts of the walls of the body are the first that come into 
being. The parting of the body into rings or segments begins on 
the ventral surface. All the appendages (limbs, jaws, feet) greatly 
resemble one another at first, and on the whole the anterior meme 
bers are formed first, the posterior last. Many crustaceans make _ 
their appearance from the egg with fewer limbs than they afterwards — 
possess. But the development of erustaceans presents many difs 
ferences, in the different orders, of which the particular description 
would demand too large a space. Such an umiformity of the plan 
of development, as we observe in the classes of vertebrate animals, 
seems in the lower classes of animals not to occur? 
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1 Erpr did not perceive the cleaving in the eggs of Astacus marinus, but did in 
those of Cancer meenas. In this last RATHKE also observed the phenomenon, as well 
as in Gummarus flwviatilis and G. Loeusta, Korrriker in Zrgasilus and Cyclops. e 
2 As the comparative history of development in general, so especially has that of 
crustaceans, received its clearest illustration from the unwearied and distinguished 
investigations of H. RATHKE. We cite here his Untersuchungen über die Bildung 4 » 
Entwickelung des Flusskrebses, mit 5 Kupfert. Leipzig. 1829, folio (from which ample 
extracts are given with many figures in the Ann. des Sc. natur. Tom. xx. 1830, 
pp. 442-469); Abhandlungen zur Bildungs-und Entwickelungsgesch. 1. 1833, 5. Gls 
94, (in Asellus aquaticus, Ondscus murarius, Daphmia, Lynceus), and especially for the 
numerous investigations in very different families of erustaceans, his work, Zur Mor- 
phologie, Reischemerkungen aus Taurten. Riga u. Leipzig, 1837, 4to. 5. 35151 Seo 
also the compressed review of this subject by RATHKE, in the second edition of BUR 
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In very many crustaceans extremely remarkable metamorphoses 
have been observed, which, however, are confined to the first period 
of life; long before they are full-erown, they have attained their 
permanent form, and after that only undergo repeated moultings. 
The young of Cyclops, already observed by LEEUWENHOECK and 
afterwards by Dr Geer, are so unlike in form to the parent animal 
that O. F. Murruer formed distinct genera of them, Nauplius and 
Amymone ; flat, oval, without tail, with four or six feet very thick, 
and radiating from the body. Young individuals of rgastlus, 
Achtheres, Lernwocera, present similar forms with four or six feet, 
according to the observations of NORDMANN? Also the Cirripedia 
present themselves at first under such a form as this, with which, 
however, that of the young of Apus agrees still nearer, that has no 
abdominal feet, and possesses two pairs of feet, of which the second 
extends behind the body. [But the larve of cirripeds pass through 
three different stages. In the first the larva, whilst yet in the sac 
of the parent, is nearly globular, with lateral horns. Posteriorly, on 
the sternal surface, are two other minute horns pointing backwards. 
‘These horns are cases in which the antenne are being developed. 
There are three pairs of feet close together in a longitudinal direc- 
tion, some way apart in a transverse. The first pair has always a 
single ramus or filament, not articulate in some genera, multi- 
articulate in others. ‘The abdomen, a little beyond the end of the 
carapace, terminates in a slightly upturned tail. The mouth is 
undergoing development on a prominence between the bases of the 
feet. Towards the second stage, the most conspicuous character is 
the great elongation of the posterior point of the carapace, whilst the 
abdomen is prolonged, and has two very long spear-like processes 
on its outside (Balanus GOODSIR), or terminates in a single one 
spinose projection (Lepas THOMPSON). Im the second stage, the 
body is prolonged behind the three pairs of limbs and ends in a 
blunt point, in which, probably, the three posterior pairs of feet, 
and the abdomen of the larva in the last stage, are developed. The 





DACH'S Physiologie, 11. s. 248—276, and his Commentatio de Animalium Crustaceorum 
generatione. Regiomonti, 1844, 4to. 

1 De Greer Mémoires pour U Hist. des Ins. vir. pp. 489—401, PL 30, figs. 6, 7, 8; 
JURINE Mist. des Monocl.; RAMpour Beitr. zur Naturgesch. einiger deutschen Monocu- 
lusarten, s. 5, 6, &c. 


2 Mikrogr. Beiträge, 11. Tab. 1. fig. 7, Tab. rv. fig. 7, &c. 
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nföuth is more forward, there are two simple eyes, and the smaller 
pair of antenne has disappeared. In the third stage, the larva is 
much compressed, nearly of the shape of a Cypris, and the thorax 
and limbs hidden and enclosed by the carapace elongated back- 
wards. The part of the head bearing the antenne is longer and 
larger than the rest of the body. The antenne are large and con= 
spicuous, consisting of three segments, of which the second (a 
sucking disc) is much the largest, the third very small. The 
antenne serve for walking, but their principal use is to attach the 
larva, the attachment being at first voluntary, but soon becoming 
permanent. ‘There are now two large compound eyes close behind 
the base of the antenne. ‘The mouth, as in mature cirripeds, is 
situated on a slight prominence in front of the thoracie limbs. It is 
within the carapace, and still rudimentary. The thorax consists of 
six segments with six pairs of feet, each with a pedicle bearing two 
arms of two joints. The abdomen is small, but with three seg- 
ments, of which the second is the longest, and bears two small 
appendages between which the anus is situated. The bivalve shell 
and compound eyes of the larva are first moulted: the antennee not 
at all. ‘The young cirriped is closely packed within the larva, and 
there are two rudimentary eyes posterior to the cast-off eyes of the 
larva. They are situated beneath the integument on the uppet 
part of the stomach!.] Scarcely less strange are the changes which 
most of the decapod crustaceans undergo. The early states of shorte 
tailed erustaceans have been frequently recorded in systematie 
works as distinct genera. Thus the genus Zoe Bosc, with large 
eyes and a long bent beak and a recurved hook on the back, is 
founded merely on individuals in the first period of life of Cancer 
and Hyas®. These animals have then a long tail, which only d$ 
a later period is bent under towards the breast. But many longe « 
tailed erustaceans also undergo changes of form, ex. gr. Pagurus. 5 
In Astacus marinus the feet are at first provided with a jointed filas » 
ment, which corresponds to the flagrum of the auxiliary jaws. Of 
all the decapod crustaceans hitherto investigated Astacus fluviatilis » 












1 DARWIN, Zepadide, pp. 8—25. 
2 See RarHKr Reisebemerkungen aus Scandinavien, Neueste Schriften der natut- > 
forschenden Gesellsch. zu Danzig, 11. 4tes Heft, 1842, Tab. rv. The discovery of the « 
singular change of forms in Decapods was first made by JouN THomPsoN. RATEHKE, 
relying on his own investigations in Astacus fluviatilis, at first doubted, nay, even * 
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presents the smallest changes of form. ‘The Amphipods, on the 
other hand, come from the egg in a form similar to that of the 
perfect animal. Many Isopods, also, undergo only slight changes of 
form; many acquire another pair of feet in addition to those which 
they had on leaving the egg. The young Lúmult, according to 
Mirre Epwarps, leave the egg without that ensiform appendage 
or pointed tail which so strikingly distinguishes the full-grown 
animal. 

The erustaceans cast their shell several times. In younger indi- 

iduals these moultings succeed each other at shorter periods, but 
in full-grown animals, at least in the decapods, the hard calcareous 
shell is cast off only once a year. In the River-cray the moulting 
occurs towards the end of summer. The hard shell begins to 
loosen itself from the body, which in the meantime is replaced 
by Ns covering situated beneath the former. ‘The animal makes 
many movements and contortions, until at last a fissure occurs on 
the back between the abdomen and the large cephalothorax, from 
which the animal with the fore part of its body and its feet makes 
its appearance. At last the hinder part of the body divests itself 
of its old covering. For these observations we are indebted to 
REAUMUR. In the short-tailed crabs the shell splits on each side 
along the epimera. The cast-off shell presents perfectly the form of 
the living animal !. 

As long as the new shell is still thin and flexible, the erays and 
erabs are very sensitive. They then conceal themselves in holes, 
until the new shell has attained sufficient hardness, for which a few 
days only are requisite. 

With the shell the inner coat or the epithelium of the stomach 
is renewed in the crays and crabs. When a new internal tunic of 
the stomach has been formed the old one is cast off and dissolved in 
the cavity of the stomach. It has been supposed that the two 
round calcareous plates which are situated on each side of the 





contested the observations of THOMPSON, but afterwards admitted, with that upright- 
ness which always belongs to the inquirer after truth alone, his mistake respecting this 
important discovery, and that he had done the English naturalist a wrong ; Op. cit. 
8. 46. See also the observations of Du CANE on the metamorphoses of Cancer menas, 
Annals of nat. Hist. rm. Ppp- 438—440, Pl. xr. ie 

1 See Rúaumur Mém. de Acad. des Sc. 1718, p. 263 and foll., CoLLINsON Phil, 
Frans. 1746 and 1751, MiuNe Epwarps Hist. nat. des Crust. 1. PP. 53-—57 ; comp. 
also Rrmer Jones Animal Kingdom, 2d edit. 1855, PP. 434—436. 
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stomach, and are named crab’s-eyes (oculi s. lapides cancrorum) 
supplied the matter from which the new shell acquired its hardness 
These little stony substances are cast off with the old tunic of the 
stomach, and being freed from their capsules come into the cavity — 
of the stomach, where they are broken up and partly En 
Thus it is possible that the calcareous matter, taken up into the 
blood, may be useful for the secretion of the hard shell (V. BAER), — 
The part, however, which the crab’s-eyes take in the secretion — 
cannot be great, when we compare their weight with that of the 
calcareous matter in the shell. During the time that the shell i 
still increasing in hardness, no new crab’s-eyes are produced; b 
only after the shell has attained its greatest hardness is calcareous 
matter again secreted on the walls of the stomach, and new crab’s- 
eyes again appear. Thus the production of crab’s-eyes can 
to be a vicarious secretion; a secretion of such constituents of the | 
blood as, if too abundant, would be injurious to the organism, like 
the secretion of urine for instance, but with this difference, that the 
calcareous matter is not set at liberty shortly after its secretion, but 
remains accumulated for a long time in continuance!, 

The power of restoration or reproduction is very great in this 
class, so that even feet, amputated or broken off, are replaced by 
new ones. 4 

We will now speak concisely concerning the organs of animal 
life. The nervous system consists, as in articulate animals generally, — 
of a cerebral ganglion above or in front of the cesophagus and of a 
ventral cord, which is formed of a greater or lesser number of ma 






4 


connected together by two filaments. Originally every nervous E 
ganglion consists here, just as we remarked formerly on the ringed 
worms, of two lateral portions. In some crustaceans this separation — 
of the nervous ganglia persists even in the adult state, as in Oyamus, 
Talitrus and Jdotea; the lateral parts are merely connected by a 
transverse commissure. In the Ondscides the two nervous filaments 
of the cord lie quite apart from each other, and the ganglia still 


indicate evidently, by their compressed broad form, their original 





! Already in the first edition of this Handbook TI offered essentially the same 
opinion respecting the use of the secretion of crab’s-eyes, 1. bl. 410. Comp. on this 
subject V. BAER Ueber die sogenannte Erneuerung des Magens der Krebse u. 5. w. in 
MURLLER's Archiv, 1834, s. 510—523, and Durr’s chemical investigations, ibid. 
S. 523-—527, but especially (EsTERLEN, MUELLER’S Archiv, 1840, s. 432—440. 
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gondition vof pairs. The number of the ganglia is, however, very 
different, and varies from more than sixty in apus to two in the 
short-tailed ten-footed erustaceans. In cancer maenas à cephalic 
ganglion is situated above or in front of the cesophagus ; from it arise 
the nerves of the eyes and of the antenne and neighbouring parts. 
From the posterior part of this ganglion proceed the two nervous 
filaments, which form the cesophageal ring, send in the middle 
a nerve to the upper-jaws, and afterwards unite in the middle of 
fhe thorax in a ganglion that is excavated in the centre. This 
annular ganglion is almost eight times larger than the cephalic 

glion in front of the cesophagus ; from its circumference nerves 
arise that run to the feet and other parts, and, in addition, a single 
nerve from the back part, that runs in the middle throughout the 
tail and takes the place of the continuation of the ventral cord, but 
has no ganglia“. In this crab, consequently, the ganglia of the 
thorax and of the anterior part of the abdomen are represented by 
a single ganglion, which, however, by the excavation in the middle 
affords an indication of the lateral divisions. Im the genus Maja, on 
fhe other hand, the union has attained the highest degree, and the 
large thoracic ganglion has lost the excavation in the middle. 
Here then there are only two ganglia present, one for the head and 
one for the thorax and rest of the body*, In the long-tailed ten- 
footed erustaceans, on the contrary, there are different distinct 
nervous ganglia in the ventral cord, twelve, for example, in the 





1 Coven Zee. d'Anat. comp. 11. pp- 316, 317. 

2 See AUDovIN and Mine EDwarps Recherches anat, sur le Syst. nerveum des 
Orustacés, Ann. des Sc. nat. XIV. 1828, pp. 76—ro2, Pl. 26. 

A fuller description of the nervous system. in different families of the crustacea_ 
would extend beyond the limits of this Handbook. I will here only add, that in 
Limulus the cephalie and thoracic ganglia coalesce to form a thick elongated nervous 
rin hich behind the cesophagus is connected by three transverse commissures, and 
en Mich backwards a nervous cord arises composed of two closely connected nervous 
bundles, wbich in the ventral shield presents inconspicuous gangliform thickenings, and 
afterwards divides into two lateral portions ; each of these strings then terminates in 
an elongated semilunar ganglion, at the inferior extremity of which two nerves arise 
that penetrate the caudiform appendage. On the part of the cephalothoracic ring lying 
in front of the cesophagus there are two conical swellings forwards, from which the 
two very long optic nerves arise for the two compound eyes situated above on the 
dorsal shield. These nerves go first forwards and upwards, then bend outwards, and 
afterwards go backwards to end at the inside of the eyes. Their length is more than 
one quarter of that of the whole animal, the tail included. 


” 
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lobster. In the hermit-crab (Fagurus) there are, besides the cephalic- 
ganglion, only six ganglia, but the form of the nervous system is 
in other respects the same! 

The nervous system existing especially for the organic life, 
which we have already noticed in insects and. spiders, is not want-! 
ing in the crustaceans also, however it still in many families 
remains for the most part or entirely unknown. It has been 
especially investigated by BRANDT in some Decapods, Stomapods 
and Onúscides, Im crays and in Sguilla it consists of a single « 
portion and two lateral portions. The single portion arises at the « 
posterior margin of the cerebral ganglion, and has no mardi 
ganglion that lies in front of the brain as in insects; the lateral * 
portions arise from the cesophageal band that connects the cerebral « 
ganglion with the succeeding ganglionie cord. Distinct ganglia are » 
not present at the origin of the lateral portions, but appear to 
be fused with the cesophageal band, which indicates a swelling at # 
the point of origin of these lateral nerves. The system of nerves + 
spreads itself over the stomach, presents here one or two ganglia, , 
and finally divides into two branches which are distributed to the » 
liver. In Porcellio BRANDT found no single portion of this system, 
but only two small lateral swellings, situated behind the cerebral ! 
ganglion and connected to it by two thin filaments, which send fine » 
branches backwards to the stomach?. 

In most crustaceans, common feeling on account of the hardness + 
of the covering cannot be otherwise than very small. The antenne, _ 
which are often much developed and four in number, are wanting » 
only in few, and, like the whiskers in mammals, may serve for a fine _ 
sense of touch even in the dark. In like manner, probably, the 

jointed filaments of the cirripedia, and the filaments on the foot- 
Jaws of the decapods and other appendages of the body, may serve 
for touch in many species. A special organ for taste is not known, 
but the seat of this sense appears to be in the commencement of the 
cesophagus 3. 





1 SWAMMERDAM Bijbel der Natwur. bl. 204—206, Tab. xr. fig. IXx.; comp. also 
Owen, Oatalogue of the physiol. Series of the Museum of the Ooll. of Surgeons, IV. 
pp. 16, 17, who in other species of the same genus found only four ganglia besides the 
cerebral ganglion. 

2 Comp. BRANDT in his Bemerkungen über die Eingeweidenerven der Bvertebraten, 
eited above (p. 279). 

3 According to MILNe EpwARDS, who appeals to his observations made with 

| 
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_ In the river- and sea-crays ROSENTHAL first described and 
figured an organ as that of smell, which afterwards was also found 
in some other decapods, but is wanting in most species of this order, 
as well as in the remaining erustaceans. At the base of the middle 
or innermost antennee he found a triangular opening beset with 
hairs, which is the entrance of a triangular cavity lined with a soft 
membrane, in which nervous branches are distributed. 

Just as little is known of the organ of hearing in most animals 
of this class. In the ten-footed crustaceans it was discovered by 

L.C. FABrrcrus, and Mrnasr and ScARPA, and others, after him, 
described and figured it in the river-cray (common cray-fish). At 
fhe base of the outermost antenne is a very hard wart-like ex- 
crescence, at whose point is a round opening covered by a tense and 
very elastie membrane. Behind this membrane is a vesicle filled 
with fluid, on the walls of which a nerve is distributed that arises 
with the nerve of the external antenne from the cerebral ganglion®. 

The compound eyes in crustaceans are formed on the same plan 
as in insects. BLAINVILLE found in them the vitreous humour, as 
did Jom. Muerver after him in the eyes of insects ; and his descrip- 
tion of the eyes of Palinurus agrees with that which we have given 
above of the compound eyes of insects? Im many crustaceans, for 
instance in the crays, the facettes of the cornea are not hexangular, 
as in insects, but quadrangular ; in some other ten-footed crustaceans, 


Aupours, but which have not been made further known, this sense would seem to be 
much developed in crustaceans. Hist. nat des Crust. 1. pp. 112, 113. 

1 See ROSENTHAL in Remw’s Archiv f. d. Physiol. Xx. 1811, s. 433, 436, figs. 1—4- 
Comp. TREVIRANUS Biologie, vI. s. 308, 30g. This part is by FARRE considered to be 
the auditory organ, Philos. Transact. 1843, p- 233 ; comp. however hereon ERICHSON's 
report in his Archiv f. Naturg. 1844, s. 336, 337, who participates as little in that 
opinion as I, for my part, am able. [Additional investigations by LEUoKART, Archiv 
f. Naturgesch. 1853, I. s. 255, strongly corroborate FARRE'S conclusions. ] 

2 A. ScarPaA, Anatomic disquisitiones de Auditu et Oifactu, Ticini, 1789, folio, 
pp. 2, 3, Tab. rv. v. ; comp. also E‚ H. WeBrr, de Aure et Auditu hominis et animalium, 
Pars 1. Lipsiee, 1820, 4to. pp. 8, 9, Tab. 1. figs. 1, 2. The membraneous tube situated 
in the pedicle belongs to a larger sac placed behind it, BRANDT Mediz, Zool. m1. s. 64, 
Tab. xr. fig. 13, a, a. In the short-tailed decapods this membrane covering the entrance 
to the auditory sac is represented as a moveable calcareous plate. See on this little 
plate and its peculiar arrangement in Maia, Mine EpwarDs Hist. nat, des Crust. 
I. p. 124; on the auditory organs of Crustacea, see T. H. Huxrer Zoolog. notes and 
observations in Ann. of nat. Hist. sec. Sér. Vol. vir. 1851, pp. 304—306, Pl. xv. 

3 Duvcroray DE BLAINVILLE, De Vorganisation des Animaux, 1. 1822, 8vo. pp. 
433) 434 
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in the Stomapods, &c., they are, however, hexangular. In Limulus 
they are also hexangular, not very regular, and at the outside but « 
little raised. In some crustaceans the eyes are covered with an 
undivided smooth cornea, as in Apus; they are compound eyes 
with a cornea without facettes!. They make as it were the tran- 
sition to the clustered eyes, placed in two groups at the side of the 
head of the Zsopods, as Oniscus, Idotea, &c. 

The passive organs of motion of erustaceans are the hard cover- 
ings of the body and of the limbs, the dermal skeleton. There are » 
dk frequently productions of this covering penetrating inward 
horny or hard calcareous projections to which the muscles are 
attached. Im Zimulus an elongated, rectangular tendinous plate, « sl 
somewhat excavated on the upper surface, is situated in the inside » 
of the cephalothorax, just as in spiders, in which, at the fore part, | 
are two cylindrical processes that pass into tendons. This part is « 
moved by many muscles, and, with its movements, those of the feet 
are also eonnected. The legs of decapods have at every joint a 
flexor and extensor muscle; those of the first pair or of the so-called 
claws, in accordance with the greater strength of this pafr of Limbs, 
are the most developed. The muscles of the tail in the crays » 
(lobsters, cray-fish, &c.) are divided into two layers; the layer 
which is situated on the ventral surface, that of the flexor muscles, 
is more composite and more powerfully developed than the layer 
which lies towards the back?. Ee, 

In art-instincts the ecrustaceans appear to stand below most | 
insects and arachnids. Im them the vegetative or organic life is 
more developed than the animal. $ 

The geographic distribution of erustaceans has not been hitherto_ 
sufficiently investigated, although LATREILLE, and after him epe 

á 






| 





1 See Jon. MurLLEr in Mroker’s Archiv, 1829, s. 54—59, Tab. nm. fig. 15; in Game 
marus pulex, ibid. figs. 16, 17; in Branchipus, H. BuRMEISTER in MUELLER's Archiv, 
1333, S. 529—534, 8. 613, Tab. xm. figs. 1—4. The conical transparent bodies of the 
separate divisions of the eye are either attached immediately to the cornea or have 
lenses placed before them, which lie under the cornea. See on these peculiarities 
Mverver Handbuch der Physiologie, 11. s. 309. The eyes of Limulus do not however 
belong to the division in which Murrrer places them. The organs of vision in Crus: 
taceans are largely treated of in R. WAGNER Zehrb. der vergl. Anat., ate Auflage, 
ter Theil, bearbeitet von DR H. Frey u. Dr R. LEUCKART, 1847, 5. 202—206. 

2 The tail-muscles of the river-cray are described and figured by CUvIEr, Lecons 
d'Anat. comp. 1. pp. 423-—426, v. Pl. XIV. 
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cially Mine EpwArps, have made copious contributions to it, 
which however are confined principally to the order of the decapods. 
With the different peculiarities that have an influence on the distri- 
bution of species we are not yet satisfactorily acquainted. The 
difference of salt-particles in the different seas comes here beyond 
doubt into consideration, and not the mean temperature alone; the 
relative depth also, the nature of the coasts, &c. On the whole, 
the general rule, that animal forms, the genera and species, are 
more numerous in proportion as we advance from the poles to the 
equator, has not such an unlimited prevalence for marine animals. 
In size also and in brillianey of colour the animals of the polar seas 
often contest the palm with those of the tropics. Yet the short-tailed 
ten-footed crustaceans, sd rich in species in the seas of the warm 
regions of our globe, are almost entirely wanting in the neighbour- 
hood of the poles. On the other hand, the northern regions are 
rich in forms of amphipods, which necessitate the adoption of 
many distinct genera; so that the colder seas may be regarded as 
the proper home, the true father-land of these crustacea'*. 


1 H. Krorerer Naturkistorisk Tidsskrift, rv. 1842, pp. 141—166. On the geographie 
distribution of Crustacea compare LATREILLE Mém. du Muséum, TI. 1817, p. 45; or 
Mémoires sur divers sujets de U'Hist. nat. des Insectes, de Géograpkie ancienne, &c. 
Paris, 1819, Svo. p. 174; and especially MiuNe EpwaRDS, Ann. des Sc. natur, sec. 
Série, Tom. X. pp. 129—174- 





SYSTEMATIC 
ARRANGEMENT OF CRUSTACEA. 








CLASS X. 
CRUSTACEA. 


ARTICULATE animals apterous, supplied with articulate feet » 
both thoracie and abdominal, breathing mostly by branchise, some= « 
times by the skin, without stigmata. Heart very often distinct, 
aortic, situated in the back. 


Sexes in most distinct. Animals mostly aquatic. 


Orper 1. Pecilopoda. 


Jaws none. Feet of cephalothorax placed round the mouth, 
with coxee very spinose, performing the office of jaws. A bdominal 
feet resembling semi-orbicular lamellee, bearing the branchiee. Two 
shields, gibbous above, hollowed beneath, horny, hard, one covering 
the cephalothorax, the other the abdomen. ’ 


Family 1. Xúphosura. (Characters of the order.) Twelve 
pairs of feet, six attached to the cephalothorax, six to the abdomen. 
An appendage elongate, acuminate, carinate or gibbous above, 
plane beneath, adhering by articulation to the posterior part of the 
abdominal shield, covered by very hard skin. 


Limulus Mvern. (Polyphemus LAM.) 


This genus contains only few species, and is the only one in this 
family. The anterior shield is round forwards, and terminates on 
each side behind in a point, which extends along the outside of the — 
second shield, which is of less breadth, about as far as its middle. 
This second or abdominal shield has an irregular hexangular form, 
and is armed on each side with seven sharp teeth and six moveable 
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awl-shaped spines between them. The feet of the Cephalothorax 
have a shear-shaped extremity ; in the sixth pair the shear is small 
and almost concealed by four lancet-formed, horny laminee, that 
are provided on the outside with a projecting ridge. Below on the 
abdominal shield are six pairs of leaf-shaped natatory feet, of which 
the first pair is the largest, and almost entirely covers the rest on 
the inferior surface ; the five following bear on their dorsal surface 
the gills, which consist of many plates. 


Above, on the shield of the Cephalothorax, are situated two 
kidney-shaped compound eyes, very remote from each other, and 
more forward and near the middle, close to each other, two very 
small simple eyes of an oval form. 


Comp. RANZANI Osservaziond sul Limulo polifemo in Opuscoli scientifici, 
Bologna, ir. 4to. 1818, pp. 275-285, and VAN Der Hoeven Recherches 
sur U Hist. natur. et VAnatomie des Linvules. Avec 7 planches. Leide, 1838, 
folio. 


a) Abdominal shield with last marginal tooth elongate, with apex in the 
middle. 


Feet of the second pair alone monodactylous in males. 


Sp. Limulus Polyphemus LaArr., GuÉrIN Zeonogr., Crust. PL. 34, fig. 1, 
DESMAREST Crust. Pl. 51, VAN DER HOEVEN Recherch. Pl. vr. (on the 
eastern coast of America, especially of N. America). 


b) Abdominal shield with last tooth scarcely longer than the rest, Wad, 
with sharp point marginal. 


* Feet of the second and third pair monodactylous in males. 


Sp. Limulus moluccanus, Polyphemus gigas LAM., RUMPH Amb. Rariteik. 
Tab. xi., VAN DER HOEVEN |. Ll. Pl. 1. The Cancer perversus or Balancas; 
this species is found on the shores of the islands of Sunda and Molucca; its 
Malay name is Mimie. The Limuli live constantly in pairs, and are also 
gold in pairs. In the months of July and August they are daily taken in 
quantities near the roads of Batavia, and brought alive to market. The 
Malays eat the eggs with avidity, and the flesh also is agreeable to them 
and to the Chinese. These animals can live more than a day out of water ; 
when laid on the back they are not able to right themselves. The tail is 
a powerful instrument of defence. 


Limulus longispina V. D. Hoeven |. L. Tab. v. ; on the coast of Japan. 


*« AU the feet in both sexes didactylous. 
Sp. Limulus rotundicauda LATR., V.D. Hoeven |. 1. Tab. rv. figs. 1— 3. 
East Indies. 


Note — Limulus virescens LatR. The species appears to me doubtful. A 
single specimen mutilated and imperfect is preserved in the Paris Museum ; 
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IT think it is only a monstrous variety of Limulug moluccanus. Severa 
fossil species are known from the lithographic formation ; see my monograph, 
Tab. 7. 


_Orper IL. Zchthyophthira. 


Mouth suctorial. Rostrum tubular, including two mandibles 
setaceous, acuminate, formed of labium and labrum conjoined, 
sometimes concealed, or a tubercle instead of haustellum. Anterior 
feet supplied with hooks or acetabula for fixing the body. Animal- 
eules, in the adult state, adhering parasitically to fishes, often 
deformed, soft, with segments obsolete. Females supplied with 
oviferous appendages (external ovaries). 


Fish-lice. We prefer this name to that of Parasita, introduced 
by WIEGMANN, because in the class of insects an order of Parasitiea 
had been previously adopted. The animals when young swim 
freely about, by means of feet with long hairs, and resemble the 
young animals of Cyclops. 

Comp. on this order BLAINVILLE Mémoire sur les Lernées, Journal de 

Physique, de Chim, d'Hist. nat. &c. Tom. 95, Paris, 1822, pp. 372—380, 

and pp. 437—447, and by the same the Article Zernée in Dictionnaire deg 
Sciences nat. XXVI. 1823, pp. 112—130. A. VON NORDMANN Mikrogra- 
phische Beiträge, 2tes Heft. Berlin, 1832, 4to. H. Burmeister Beschrei 

& bung einiger Schmarotzerkrebse. Nov. Act. Acad. Cus. Leop. xvm. 1835, pp. 
269— 336; H. KroryeR Om Snyltekrebsene, Naturh. Tidsskr. 1. 1837, pp. 

172 and foll., pp. 252 and foll., pp. 470 and foll., pp. 6o5—628, 11. 1838, 


Pp: 8—52, PP. 131—157. k 


Family IL. Zerneacea (Penellina Burm.) Body in adults not 
articulate, cylindrical or sacciform. Articulate feet none. 





Lernea L. (Lernwocera BLAINv., V. Norpu.). Body WE 


cose, mostly incurved. Three or four appendages, branched at the 
apex or bifid, around the head, for fixing the body. 


Sp. Zerneabranchialis L., Encyl. méth., Vers. P\. 78, fig. 2, GUÉRIN Zconogra — 
Zooph. Pl. 9, fig. 1; with three branched little horns on the head; the 
ovisacs are two long tortuous strings; this species fixes itself to the gills of 
the cod-fish; comp. C. N. (OzEMAN) Vitgezogte Verhandelingin, 11. 175% 
bl, 282 and foll., Pl. 14, Tx. bl. 232 and foll,, Pl. 23. 


Hides Fe 


There was much doubt formerly respecting the place of these gill-worms — 
in the natural arrangement of the animal kingdom. Cuvier placed them 
amongst the intestinal worms (intestinaux cavitaires, see R. Ami. ze édit, 
HIL. p. 255),-as a distinct and anomalous family. The resemblance to some 
other parasites, which had been referred to the erustacea, caused indeed a 
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suspicion that the Zernwa also might belong to this class (DESMAREST 
Cons. gén. 8. la Classe des Orust. p. 344), but it was only after the observa- 
tions of NORDMANN on the young form of Lerneocera cyprinacea, L. esocina 
Burm. (Mikrogr. Beitr. 11. Tab. vr. figs. 5, 6), that the matter could be 
regarded as definitively settled. The young animal has three pairs of feet 
and a single eye in the middle at the anterior part of the body. 

Pennella OKEN, nob. Head clavate. Two horns elongato-conical 
at the base of head. Body straight, cylindrical, elongate, sub- 
equally thick. Appendages small, disposed in pairs, resembling 
fins, lanceolate, at the anterior part of body (rudiments of feet)» 
The posterior part of body as though pinnated, with several distinct 
filaments. External ovaries round, very long. 

Sp. Pennella filosa, Pennatula filosa Ga., GuÉriN Zeonogr., Zooph. Pl.g, fig. 

3; habit. in fishes of the Mediterranean. 

Add genera Lerneonema Mine EpwArps, and Periculus V. 
NoRDMANN, distinguished from Pennella by defect of the posterior 
pinnated part especially. Genus Zerneonema perhaps ought not 
to be separated from the Zerneee; comp. the forms of Lernea bran- 
chialis which Krorver has delineated, 1. PI. 3, fig. 10. 

Sphyrion Cuv. 


Family IL. Zernwopoda. Antenne small. Feet uncinate, 
two or more behind the rostrum; natatory feet none. 


A. Body affixed by two round arms, grown together from their 
base throughout their whole length or conjoined at the apex alone, 
terminated by an adhesive disc, 


Anchorella Cuv. Body produced anteriorly into a cylindrical 
part like a neck, rugose transversely. A short peduncle from the 
two arms coalesced at the base of the neck, with adhesive dise at 
the apex. 

Sp. Anchorella uneinata, Lernea uncinata MUrLv., NORDMANN 1. Tab.vim. 
figs. 8—12. The characters of the genus apply only to the female, as 
is common in the Zernew. The male, which is much smaller, almost 
spherical, has a conical rostrum, and two pairs of thick, short hooked feet 
with one large and two smaller hooklets. See NORDMANN 1.1. Tab. Xx. fig. r. 

(Pentastoma Rup. ought to be brought here from the Z'ntozoa, 

according to VAN BeNepeN Mém. de PAcad. roy. de Bruwelles, 

1849, and Ann. d. Sc. nat. 3ième Sér. Zool. Tom. xr. pp. 313—348. 
See also above, p. 189.] 


Brachiella Cuv. Two arms extended in front of body, con- 
joined at the apex alone, often very long. 
VOL. 1. 40 
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A. Anterior part of body elongate, contracted, resembling a neck. 
Genera: Tracheliastes Norpu., Brachiella Norpú. 


B. Ánterior part of body oval. 
+ _Abdomen undivided. 


Genera : Lernwopoda BLAINVv., Basanistes NorDM. 


Sp. Basanistes Huchonis V. KOLLAR, Ann. des Wiener Museums, 1. Tab. Xx. 
p. 86. (Tracheliastes stellifer Korn. ibid. Tab. 1x. figs. 1—8, seems to » 
belong to genus Lerneopoda.) 


FF Abdomen divided by segments. 


Achtheres Norpum. 


Sp. Achtheres percarum V. NORDMANN Ì. 1. Tab. rv. 


B. Body not affixed by two arms. 


antennse subulate, bi- or triarculate, inferior uncinate. Mouth in- 8 
ferior, remote from the anterior part of body, bordered by two 
hooks, scarcely prominent. Body with various lateral appendages 
bifid or ramose. External ovaries two. Conical tubercles in many 


in line of the body, both dorsal and ventral. 


_Sp. Chondracanthus La Rochei Cuv. R. Ani. Pl. xv. fig. 3 (does not differ 
perhaps from Ohondrac. gibbosus KrorEver, 1. PL. 2, fig. 4, pp. 2522518 
Chondracanthus Trigle Norpm. 1. L PL g, figs. 1—4; Lernea asellina Le 
sec. KROEYER, Ll. mm. pp. 135, 136;—Chondracanthis Lophii RATEKE, 
Beitr. zur Fauna Norwegens. Tab. v. figs. 11—18, &c. d 


Clavella OkEN, Kroryer, (Habitus almost of Peniculus Norpu.) 


Lernanthropus BLAINV., Hpachthes V. NorpM. Superior ans 
tennee sexarticulate. Three pairs of feet behind the rostrum. 
Cephalothorax separated from abdomen by stricture. 


Sp. Zernanthropus pupa Burm. 1. L. Tab, Xxrv. figs. 7— 11; Lernanth. parar 
doxus, Epachthes paradoxus NoRrDM., Burm. ibid. fig. 12. 

Note. — To this family perhaps is to be referred genus Staurosonia WILL, 
not yet sufficiently known, androgynous in the opinion of the author, parar 
sitic in Actinie; see ERICHSON’S Archiv f. Naturgesch. 1844, pp. 337-—343: 
Tab. Xx. figs. 1—g. Add genera Tucca and Selius KRORYER, L. 1. 1. pp. 476, 
479. The last genus is referred by the author to the Zrgasilina. 


Myzostoma Leuckart. (A genus, whose place is uneertain, 
perhaps to be counted amongst the parasitic erustaceans.) 
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We have already noticed this genus (p. 575). It was regarded by Lovér, 
who has treated of its structure most exactly, as a form of transition 
between the Trematodes and the ringed worms. I think that the short 
jointed feet militate against this disposal of it. The surface beset with 
vibratile cilia would seem to remove it from the crustaceans, with which 
however it has the most affinity. The characters which LovéÉN gives to 
the genus are: Corpus molle, depressum, discoideum ; proboscis retractilis 
mutica ; anus diseretus ori oppositus ; bothria lateralia opposita ; pedes inferi, 
artieulati, hamiferi ; geritalia mascula duplicia mutica. There are different 
known species of these animalcules, living parasitically on Comatule, only 

* one or two lines in size, of which one is distinguished by conical cirri, twenty 
in number, at the margin of the disc of the body. See LRUCKART Zoolo- 
gische Bruchstücke, 111. 1842, pp. 5—12, LováN, EriomsoN’s Archiv f. 
Naturgesch. 1842, s. 306 foll. or Ann. des Sc. nat. ze Série, xvIr. Zool. 


pp. 291—298. 


Family IV. Zrgasilina. Cephalothorax large. Abdomen arti- 
culate, made up of many segments. Two or four antenne. Mostly 
four pairs of abdominal feet (natatory). 


In these parasites the similarity of form with the genus Cyclops 
is very conspicuous, so that even AUDouIN and Mie EpwArDs at 
first placed the genus Nicothoë, discovered by them, with the Mono- 
culina. 






A. Body elongate. Two filiform receptacles of eggs, the 


posterior extremity of body. Uncinate feet behind the rostr 


Anthosoma Lpacm. Superior antenne sex-articulate, setaceous; 
inferior antenne uneinate. Mouth produced into a rostrum. Ce- 
phalothorax oval. Two foliaceous laminee at the back behind the 
cephalothorax, and three pairs of lamine under the abdomen, in 
place of natatory feet. 

Sp. Anthosoma Smithii LwacH, Caligus crassus ABILDGAARD, Skrivter of 


Naturhistorie Selskabet. 111. 3, 1794, P- 49, Tab. v. figs. 1—3, DESMAREST 
Cons. gén. s. l. Crust. Pl. so, fig. 3; in the mouth and on the gills of sharks. 


Nemesis ROUX. 
Fig. Guérin Iconogr., Crust. PL. 35, fig. 11. 


Dichelesthium Herm. Anterior antenne with seven joints, 
setaceous, reflected backwards ; posterior antenne forcipate, resem- 
bling two frontal chelze, with internal finger moveable. Cephalo- 
thorax cordate, truncated anteriorly. Two mandibles denticulate 
at apex, setaceous, between the folds of rostrum, and two palps 

40—2 
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bifid, furnished at the longer apex with double seta. Five pairs of — 

feet, the two first uncinate, the third and fourth with apex bifid, 

aculeate, the fifth oval, simple. Two small oval appendages at the 
end of the last segment. 

Sp. Dichelesthiun Sturionis HerM., Caligus oblongus ABILDGAARD, |. l, p. 

32, Tab. v. figs. 4—11, HERMANN Mém. aptérol. Tab. v. figs. 7, 8, RATHKE 

Nov. Act. Acad. Cees. Carol. Tom. xrx. Part 1. 1839, s. 125—153, Tab. 


XVII ; this elongated parasitic crustacean fixes itself by its two shear-shaped 
antenne fast to the branchial arches of the sturgeon. 


Lamproglena NorpM. Mouth a truncated tubercle. Antenne 
four subulate; anterior larger with twelve rings, posterior not arti- 
eulate. Oecellus single. Two pairs of uncinate feet; four pairs of 
natatory feet, imperfect, very small. 


Sp. Lamproglena pulchella Norpa., 1. l. Tab. r. Minne Epwarps Mist. des 
Crust. Pl. 39, fig. 6. 


B. Body oval or broad, depressed, posteriorly attenuated. Two 
sacciform receptacles of eggs at the base of abdomen. Mouth a 
truncated tubercle. 


cothoë AUD. and Epw. Cephalothorax in adults divided by 
ure into an anterior cephalic portion, rotundate, small, and a 
ior portion very broad; sides of cephalothorax produced into 
two wings lobed, inflected backwards. Ocelli two. Antenne two, 
setaceous, small, ten-jointed. ‘Two pairs of uncinate feet. Four 
pairs of natatory feet. 






Sp. Nicothoë Astaci AuDouIN and Epwarps, Ann. des Sc, nat. IX. 1826, pp. 
345-359, Pl. 49, figs. 1—9g; this little animal, which, with its two lateral 
lobes and the two large ovisacs situated behind them, reminds us at first 
sight of a four-winged insect, a little moth for instance, lives on the gills of 
the lobster, and undergoes no such changes as most of the parasites and 
even the monoculi, but bas merely a different form of the cephalothorax, 
and two fewer abdominal rings and feet. The male is not yet known, as in 
other genera of this family. Comp. also KROEYER 1. L. zr. p. 146, Tab. 11. 
fig. 7, and especially Rarakr Nov. Act. Acad. Leop. Car. XX. 1843, pp. 
102— 106, Tab. v. figs. r—ro, and VAN BENEDEN Mém. sur le developpement 
et Vorganisation des Nicothoës. Mém. de V Acad. roy. de Belgique. Tom. 
XXIV. av. une pl. 


Bomolochus NOoRrDM. Antenne two, with basal joint large, 
thiek, denticulate above, the rest attenuate, setaceous. Feet bifid, 
setiferous in four pairs. 
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k Sp. Bomolochus parvulus V. NorDM. Ll. p. 135;-—Bomol. Belones BurM. 
Ll. Tab. xxrv. figs. 1—6. 


Ergasilus NorpM. Antenne four ; anterior setaceous, sexarti- 
culate, posterior quadriarticulate, large, resembling arms, with last 
joint incurved, acuminate. Mouth inferior, resembling a conical 
tubercle in the middle nearly of cephalothorax. Ocellus single, 
frontal. Four natatory feet divided into two oars. Abdomen 
attenuated, terminated by double setiferous appendage. 

Sp. Zrgasilus Sieboldii Norpa. 1. 1. Tab. 1. ; Ergasilus gibbus NorDM. ib. 
Tab. mm. figs. 1—6, &c. To this genus also belongs, as KROEYER justly 


remarked, the Zernaea Lavareti described by Orrto Fasrrcrus, Skrivter of 
naturh..Selskabet. 111. 2, 1794, p. 21, Tab. m1. figs. 1-5. 


Family V. Caligina. Body suboval, covered with a test 
above. Cephalothoracic shield large, broader than the rest of 
body, with anterior margin on each side mostly running out into a 
transverse process or frontal lamina. Anterior antenne with two or 
more, rarely with three joints, broad, short; posterior antenne biar- 
ticulate, uncinate, placed in front of the tubular mouth. Feet of 
the second pair uncinate. Ovaries external, filiform. Animals 
mostly not affixed, living parasitically upon the body rine 
fishes. k am 

These erustaceans appear to me, more than the other families of 
this order, to approach the Xiphoswra, a group that otherwise stands 
much apart. 


A. Lamellose appendages on the back. 


* Receptacles of eggs contortuplicate, covered by shield. 


Leemargus KROEYER. Anterior antenne triarticulate. Frontal 
laminse none. Feet of the fourth, fifth and sixth pairs branchial, 
with oars large, lamelliform and basal joints minute. 

Sp. Lemargus muricatus KROEYER |. l. 1. pp. 487—s5o1, Tab. v. figs. A—E, 


Miire Epwarps Hist. d. Crust. Pl. 39, fig. 2; found on Orthagoriscus 
mola. 


Cecrops LracH. Frontal margin of cephalothoracic shield ex- 
cised in the middle, produced at the sides into a rounded lobe. 
Anterior antennee biarticulate. Feet of fourth, fifth and sixth pair 
with basal joints large, lamellose, branchial and oars short, narrow. 
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Sp. Oecrops Latreillii Desmarest Crust. Pl. so, fig. 2, GUÉRIN Zconogr,, 
Crust. Pl. 35, fig. 8, Cuv. R. Ani. éd. ül., Crust., PL. 78, fig. 4; lives on 
the Tunny, according to NORDMANN on the gills of Orthagoriscus mola. 


** Receptacles of eggs straight, exsert, cylindrical. 
Phyllophora Epw. 


Pandarus LeAcm. Several dorsal shields. Two frontal laming, 


. 


Sp. Pandarus Carcharie Lracu, Burmeister 1. 1. Tab. 25;—Pandarus » 
dentatus Munr Epwarps Hist. d. Crust. Pl. 38, fig. 19, &c. 


Dinemura LArr. (Dinematura Burm. in part). Two dorsal 
shields. Two frontal lamine. Two pairs of palps. Rostrum 
acuminate, produced. Feet of first pair terminated by two aculeate 
cirri, of second pair by a strong incurved hook. Feet of third and 
remaining pairs bifid; basal joints of last pair minute, with large 
branchial oars. 

Sp. Dinematura ferox KROEYER 1. 1. mr. pp. 40—45, Tab. 1, fig. 5 ;— Dinemura 


alata, Pandarus alatus MiLNe EDwARDs Ann. des Se, nat. Tome 28, 1833, 
BIS 


The type of this genus was for LATREILLE the Caligus productus of O, 

F. Moerrer (Entomostr, Pl. 21, figs. 3, 4, copied in Zneyel. méth., Crustac., 

bd Arachn. et Ins. Pl. 268, figs. 1, 2). On this species, known only imper- 
Era, compare KROEYER Ì. 1, pp. 45—47. 


B. Lamelle ineumbent on back none. Ocelli two (approximate 
situated almost in the middle of cephalothorax, yet more towards 
the anterior margin). 


Caligus Murrr. Cephalothorax running out anteriorly into 
two transverse lamine, produced posteriorly by its outer margin 
beyond the segment annexed to it, almost resembling a horse-shoe. 
Furrows in the dorsal surface of cephalothorax forming the figure 
H. Oviferous filaments exsert. 


Add genera : Wuryphorus Norpm., Nogagus Lracu (Dinematura 
Burm. in part), T'rebius KROEYER. 


Sp. Caligus hippoglossì Krorrer, Binoculus piscinus O. FABR., KROEYER 1. L, 
Tab. vr. fig. 3; on the holybut; this crustacean has been also figured (but 
hind-foremost) by Baster Natuurk. Uitsp. 11. Tab. vur. fig. Ix. b, B— 
Oaligus curtus Muruu., Monoeulus piscinus L. in part, Caligus Mülleri 
LracH, Drsmar. Crust, PL, so, fig. 4, on different species of Gadus. 


Note — Dinematura gracilis Burm. is, in the opinion of the learned KROEYTER 
the animal in an earlier state, not yet perfect. He thinks the same of 
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genus Chalimus BURM. containing young Caligi. His conjecture has been 
confirmed by the observations of FR. Murrzer, vid, Archiv f. Naturgesch. 
1852, s. gr, Tab. rv. figs. 5, 6. 


Family VL. Argulina. Shell membranous, scutiform, placed 
upon cephalothorax, extending posteriorly into two wings that 
receive the body between them. Compound eyes, two. Antenne 
four, concealed under cephalothorax, short; the anterior biarticu- 
late, recurved, the posterior guadriarticulate. Rostrum acuminate, 
gituated in front of aperture of mouth. Six pairs of feet, the feet of 
the first pair being changed in adults into two suetorial acetabula; 
the feet of the second pair short, with basal joint aculeate, the last 
eight feet cloven into two oars Or pilose cirri. Tail short, bilobed, 
behind the sixth pair of feet. 


Argulus Muerr. (Characters of the family). 


Sp. Argulus foliaceus JURINE, Monoculus foliaceus Ls. Fauna Suec. 2044, 
Herm. Mém. aptérol. Tab. vr. fig. II, Kocx in PANZER u. HERRICH- 
ScmerFER Ins. Deutschl. Heft 186, Tab. 20. This little parasitic crusta- 
cean lives in fresh water, and attaches itself to fishes (especially Gasterosteus 
pungitius) and to tadpoles. The suckers which had originally the form of 
fore-feet, are only developed after the fourth moult. Compare on this 
species the beautiful memoir of JURINE, the son, in the Ann. du Muséum 
d'Hist. nat. vir. 1806, pp. 431-459, Pl. 26, from which the figures of 
DesMAREST (Crust. Pl. 50) are borrowed, and C. Voer Beiträ r Natur- 
gesch. der Schweizer-Crustac. Neue Denkschr. der allg. Schweizerischen 
Gesellsch. f. d. gesamvmt. Naturwissensch. Bd. vir. 1845, pp. 3-16, Tab. 1. 
figs. T—12. 


Orper III. Zophyropoda Larr. (Entomostraca EpwARDS). 


Mouth not produced into a rostrum, not suctorial; mandibles 
suïtable for manducation, maxillse lamellose. Feet never more 
than ten, natatory, not foliaceous, often cloven into two oars, 
furnished. with setee or cilia. A single eye or two eyes, sessile. 


Tuftfooted, or Oarfooted Crustaceans. Most of the known 
species are from fresh-water, and all are of small size ; their motions 
are rapid and frequently interrupted. 


Comp. on this order: 

Mueru. Entom. (Entomostraca seu Insecta testacea, que in Aquis Danie 
et Norvegie reperit, descripsit et iconibus illustravit O. F. Muverrer, Lipsie 
et Haunie, 1785, 4t0.) ;—J URINE, Hist. des Monocles qui se trouvent aux 
environs de Genève, 1820, 4to. av. fig. 
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Family VIL Copepoda Larr, Epw. (Oyclopide Bur). . 
Body oval, attenuated posteriorly, terminated by two appendages, 
as if by a forked tail. Maxillee and foot-jaws various in num- 
ber, lamellose, setigerous. Antenne two or (in many) four. 
Natatory feet mostly eight, cloven into two oars. 


This family is very closely allied to Caligus, Ergasilus, and some « 
other genera of the preceding order, from which it is distinguished 
by the absence of the suctorial beak, and especially by the longer 
antenne, 


A. Eye single, frontal. 
Cyclops Muruuer (Monoeulus L. in part). 


Add sub-genera: Cyclopsina, Arpacticus Epw. and NM. otodelphys 
ALLMANN. 


These little animals are to be met with almost every where in water, even 
in puddles, gutters, and cisterns of rain-water. The Cyclopsina alpestris of 
C. Voer was found at a height of 8500 feet in water of the glacier of the 
Aar; Neue Denkschr. der allg. Schweizer-Gesellsch. f. d. gesammt. Natur 
wissench. VIT. pp. 17—19. 


The young (comp. above, p. 612) have no tail, and a smaller number of 
feet. ‘The adult female differs from the male in having two oval sacs which 
_She bears about with her, and which are filled with eggs; some species, _ 
instead of two, have only a single sac attached to the middle of the body 

beneath. 


Sp. Cyclops vulgaris Laon, Monoeulus quadricornis L., Rasen Ins. mr. 
Suppl. Tab. 98, Mureru. Zntom. Tab. 18, DeSMAR. Crust. Pl. 53, figs. 1—4; 
very common in almost all fresh water, so that of a certainty every one has 
often swallowed this little animal. They may be frozen in the water, and 
after continuing motionless for days, be restored when the water is thawed, 
after some hours, from their torpor to their former activity. They are 
ordinarily thickly beset with Vorticelle. The copulation and impregnation 
have been illustrated by StrBoLp’s observations! 


„B. Eyes two. 


Genera: Pontia Epw., Cetochilus Rousse pe Vauzème, Hersilia 
Paree, Peltidium Pumuarrr, Saphirina Tromrson, Cananus 
KRroryer (not Leacr). 


Comp. Mrne Epwarps Ann, des Se. nat. Tom. 13, pp. 2953-—297, PL 
I4;—RousseL DE Vauzdme Description de Cetochilus australis, Ann. des 





1 Beiträge zur Naturgesch. der wirbellosen Thiere. Danzig, 1839, 4to. pp. 36—50. 
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Se. nat. ze Série, Tom. 1. Zoologie, pp. 333-339, Pl. 9, PHILIPPI in WreG- 
MANN's u. ErroHsoN’s Archiv, 1839, 1840, 1843, where some other genera 
are proposed which are here omitted. Comp. LuBBock de novis generibus 
et specieb. Oalanidarum, Ann. of nat. Hist. sec. Series, Vol. x1. 1853, Pp- 
25—29, Pp. 202209, XII. pp. 115124. 


Family VIII. Ostracoda (Oypridina Epw.). Body com- 
pressed, with segments indistinct, included in a bivalve shell, with 
dorsal hinge. Anterior antenne setaceous; posterior geniculate, 
pediform. Two pairs of maxillee ; the second pair or foot-jaws with 
a pectinate or flabelliform appendage at the base. Feet undivided, 
acuminate towards the extremity, slender, four or six. 


The two large jointed appendages, especially useful in swimming, 

k which we have here regarded as posterior antenne, are by many 

writers, even by ErrcusoN, considered to be the first pair of feet, 

k (placed in front of the mouth). On this supposition these little 
animals have not two or three, but three or four pairs of feet. 


A. Eye single. 

Cypríis Muerr. (Species of Monoculus L.). Only two pairs of 
feet besides the posterior pediform antenne; feet of the last pair 
reeurved upwards, concealed beneath the shell. Abdomen termi- 
nated by a bifurcated tail. 


Comp. H. E. Srraus Mémoire sur les Cypi is, Mém. du Mus. d' Hist. nat. 
vir. 1821, pp. 33-61, PL 1. and S. FrscHER Abhandlung über das Genus 
Cypris. Mém. des savants étrangers der Kaiserl. Akad. der Wissensch. Tom. 
vir. St Petersburg, 1851. 


Sp. Cypris fusca Straus (Monoculus conchaceus L.?), StTRAUS 1. 1.r. figs. 1— 
16, Guérin Zeonogr., Crust. PL. 32, fig. 4, DeESMAR. Crust. Pl. 55, fig. r, 
&c, These animals live in fresh water. 
Oythere Murur., Oytherina LAM. Three pairs of feet besides 
the posterior pediform antenne. 


B. Eyes two. 
Cypridina Epw. [and Asterope Pirri]. 
Orper IV. Cârripedia. 


Crustaceans affixed in the adult period, included in a multivalve 
shell or coriaceous covering furnished with calcareous points, as 
though rudiments of shell. Eyes in adults none. Six pairs of 
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feet, with short fleshy peduncle, and two cirri, multiarticulate 
horny. Mouth with mandibles and maxillee membranoso-horn) 
Tail round, acuminate, reflected between the feet towards the ven 


tral surface of the animal. 
I. pp. 51394 Cuvier Mémoires 


Comp. Pour Zestacea ufriusgue Sicilie, 
sur les Animauw des Anatifes et des Balanes (Lepas L.) ef sur leur anatomie 
Mém. du Mus. d' Hist. nat. 11. 18r5;—G. J. Martin Sr. ANGE Mémoire 
sur VOrgandsation des Cirripèdes. Avec 2 planches. Paris, 1835, 4t0.; FE 
Burmeister Beiträge zur Geschichte der Rankenfüsser. Mit 2 Kupfert. Berlù 
1834, 4to.— Catal. comp. Anat., coll. of Surgeons, 1. PL rv. pp. 255209, 
Anatomy of Pentalasmis vitrea and Balanus tintinnabulwm. See also Eh 
article Cürrhopoda by J. CoLDSTREAM in Topp's Oyclopedia, 1. 1836, ) 
683—694: and especially DARWIN Monograph of the Cirripedia (Lepadide 
London, 1851, and Monograph of the Cirripedia (Balanidee, Verrucide 
&c.), London, 1854. 


With Linneus these animals formed only a single genus (Lepa 
Lamarck was the first who made of them a distinct class, to which, 
account of the filiform arms, he gave the name of Cirrhipedes (cirt 
pedes*). Most writers place them amongst the molluscs, althoug 
the resemblance to articulate animals was apparent to many, al | 
Cuvier shewed himself not averse to the opinion that they ougf 


perhaps to be arranged amongst these. The history of their develg 
ment, however, illustrated by J. V. THomrPsoN® and BURMEISTER, Câl 
leave no reasonable doubt that the cirripedes belong to the articula 
animals, and amongst them do not form a distinct class, but only: 
order of the erustaceans. The place alone, which we allot them 
the series of the crustaceans, may perhaps admit of some doubt, b 
we think that it ought to be preferred to a position at the end 
the crustaceans, which determines nothing respecting their tt 
affinity. According to us the Cirripedia have the same relation 


the Daphmidea and Phyllopoda as the Zernwacea to the Copepodd 


Although the shells differ much in different species, and some 
these animals are pedunculated, others not, yet the cirripeds ha 
such an agreement in internal and external structure, that we hä 


every reason to admire the sagacity of LINNZUS who united them 


all in a single genus. 
The body of these animals is in the adult state inarticulak 
although on the dorsal surface, between the different pairs of feet 

. mrt ae min A 
1 Philosophie zoologique. Paris, 1809, I. pp: 374 31 be d 
2 Zoological Researches, Cork (1830), and Philos. Transact. for 1835) PP: 355 50, 
Pl. vr. 
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a separation into segments is indicated. It terminates backwards in 
a thin tail, which earlier writers improperly called the proboscis. 
Along the ventral surface there are six pairs of arms, each of which 
bears on a short pedicle two long filaments turned inwards, that 
consist of numerous joints and are beset with hairs. The animals 
extend these filaments constantly during life, from the opening of 
the shell and draw them into it again, by which they introduce 
within the shell the water for respiration and with it their nutri- 
ment. 


The nervous system consists of a row of six ganglia, or properly 
pairs of ganglia, connected by two nervous cords. The first ganglion 
is situated on the short cesophagus ; on each side a nervous string 
descends—a ring being thus formed round the cesophagus—to the 
second ganglion, which is situated between the first pair of feet. The 
intestinal canal is straight and very short ; it runs along the dorsal 
surface and terminates at the base of the tail. Through this tail 
runs the common efferent tube of the two wasa deferentia and opens 
at its point. These animals are bisexual, with some exceptions (see 


p. 608). 


(The prehensile antenne of the larvee of Cirripeds in the last form 
contain the ducts of the cement glands, which may be traced from 
within the discs of the antennee to the anterior or lower ends of the 
incipient ovaria. The gland which secretes the cement appears to 

‚ bea part of an ovarian tube specially modified. If the base of at- 
tachment of a Cirriped be carefully removed, the larval prehensile 
antennee, from which the cement always escapes, will be found very 
near to its extremity. In sessile Cirripeds a new cement gland is 
formed at every period of growth. DARwiN Lepadide, 28, 33 '] 


Cirripeds are found in the seas of every region of the world ; they 
attach themselves to rocks, to many marine animals as shell-fish, 
turtles, whales, to different polyparies, to marine plants, to the hulls 
of ships, to the floating wreck of vessels that have been lost, as frag- 
ments of wood, bottles, &c. 





Ì Our countryman SLABBER, as I lately discovered, was the first who observed and 
igured the larve of Anatifa, without however recognising their true nature. See 
Vatuurk. Verlust. Tab. van. fig. 2, which almost entirely agrees with the figure of 
HOMPSON Philos. Trans. l. 1. fig. 5. Perhaps also Pl. vr. fig. 1. of SLABBER is a tran- 
itory form of another species. 
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Family IX. Balanoidea. Shell sessile, truncato-conical or» 
tubular, calcareous, open at the apex; calcareous valves at the » 
aperture. Animal conical, sometimes depressed. (Genus Balanus » 
Brua.). 


Sea-Acorns, Sea-Tulips. The pieces of shell, that form the calca- 
reous tube, shut upon each other with teeth. Im some the base is» 
closed by a calcareous plate, in which hollow tubes run from the 
middle to the margin, which communicate with other tubes in the» 
length of the shell. Por Testac. utriusque Sicilie, 1. Tab. rv. figs. 
9, 10. [Branching and inosculating ovarian tubes. DaARrwIiN Bala- « 
nidee, pp. 100, 101.] 


[To obviate the extreme confusion of the nomenclature, DARWIN 
proposes the following names for the external parts of Balanoids. 


What is visible externally of sessile cirripeds is composed of 
shell and operculum, the operculum being generally seated a little 
within the orifice of the shell. The shell consists of basis or support 
by which it is attached (membranous or shelly), and of compart- 
ments (8—4) occasionally all calcified together. The compartment 
as the end of the shell where the cirri are exserted is called carina, 
that opposite to it rostrum, those on the sides are the three lateral 
compartments, that next the carina the carino-lateral, that next the 
rostrum rostro-lateral, and the middle one simply the lateral com 
partment. _ These three are rarely present together. Each cori 
partment consists of a wall (paries) which always grows downwards _ 
and forms the basal margin, and is furnished on the two sides with 
ale or with radii, or with an ala on one side and a radius on the 
other. The radi, not always developed, on the upper part overs 
lap the ale, which usually extend about half-way down the 
compartment. The carina has always two alw. The carino- 
lateral and lateral compartments have always an ala on the rostral 
side and a radius on the carinal. The rostro-lateral (when present) 
always radi on both sides. The rostrum normally has ale on 
both sides, but very often, when fused with the rostro-lateral com- 
partments, it has radi on both sides. The operculum consists of & 
pair of scuta and a pair of terga, joined to the sheath of the shell by 
the opercular membrane. On the internal surface of the scutum 
there is almost always a pit for the attachment of the ddductor scu 
torum muscle, and beneath the adductor ridge, often a pit for the 
depressor lateralis muscle. 
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A slit-like orifice between the opercular valves leads into the 
sac in which the body is lodged. The valves are two on each side, 
tergum and scutum. The tergum has three margins, the scutal, basal, 
and carinal ; on the basal margin a spur (calcar) depends. The 
scutum has also three margins, the basal, tergal, and oeeludent, so 
called from opening and shutting against the opposite valve. DARWIN 
Balanide, pp. 3—7.] 


Coronula BLAINV.- Operculum not articulated together, com- 


posed of two or four calcareous pieces united by membrane. 


Coronula Lam, Diadema RANzANm. Shell depressed, conical or 
suborbicular, with very thick walls excavated internally by radiating 
cells. 


Sp. Coronula diadema L., BLArNv. Malacol. Pl. 86, fig. 4, Cuv. R. Ani. éd. 


äl., Mollusg. Pl. 139, fig. 2, on the Fin-fish, Balenenoptera, Balena 
longimana. 


Tubieinella Lam. Shell tubular or cylindrical, belted by trans- 
verse ribs or rings. Operculum with four valves. 


Sp. Tubicinella baleenarum LAM. Ann. du Mus. 1. Tab. 30, fig. 1, BLAINV. 
Malacol. Tab. 86, fig. 5, GuÉriN Zconogr., Mollusg. Pl. 38, fig. 14 ; lives 
parasitically in the skin of the whale of the southern hemisphere ( Balcena 
Mysticetus antarctica). 


Balanus Brug. (exclusive of some species), Lam. Shell conical, 


eomposed of six laminee or valves. Opereulum articulated, subver- 
tical, consisting of four valves. 


Sp. Balanus sulcatus LAM., Lepas balanus L., Baster Natuurk. Uitsp. 1. 
Tab. xm. figs. 7—1o; Balanus miser LAM, Encycl. méth. Vers. Pl. 64, 
fig. 4, &c. 


Acasta LrAcH. 
Creusta LEACH. 
Pyrgoma SAVIGNY. 


Note —On this and some other genera, proposed by RANzANt! and 
others, compare MINE EDWARDS in the new edition of LAMARCK's Hist. 
nat. des Anim. s. Vertèbres, v. 1838, pp. 669—672. 





1 Observationi su i Balani ; Opuscoli scientifice di Bologna 1. 1817, PP. 195—202, 


PP. 269—276, mr. 1818, pp. 63-—93. 
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Family X. Lepadicea (BLAINv.) s. Anatifere. Animal sus- 
pended by a peduncle cylindrical, flexible. Shell mostly com- 
pressed or involuerum coriaceous. (Genus Anatifa BruG.). 


[These Cirripeds consist of a capitulum, much flattened, and a 
pedicle of various length. The capitulum is generally formed of 
five or more valves, connected together by narrow-or broad stripes » 
of membrane : sometimes the valves are rudimental or absent, when 
the whole consists of membrane. Of the valves the scufa are the « 
most persistent, then the terga, then the carina, the rostrum and 
latera occur only in a few (Pollicipes). The scuta and terga are » 
always considerably larger than the other valves. Within the» 
capitulum is the sac which encloses the animals body. The pedun- 
cle is usually flattened, sometimes quite cylindrical. Its corium is 
very thick, and in those genera having numerous valves, scales are 
found at its connexion with the capitulum placed in whorls. The 
pedunele is lined by three layers of muscles, running from its bottom 
to the base of the capitulum : and the cement ducts may be traced 
upon them on each side until they expand into the two cement 
glands, and which are connected with the ovarian tubes. The 
cement escapes through the larval prehensile antenne, which may 
be always found quite close to the end of the peduncle if it be 
carefully removed from the surface of attachment. Vid. DARWIN 
Lepadidwe, pp. 28—37. See also above, pp. 608, 609. 


Tetralasmis Cuv., Ibla Gray. Peduncle short, hirsute. Shell 
with four valves, two dorsal long, narrow, and two ventral trie 


” 


angular. ; 
8 
Sp. Tetralasmis hirsutus CUv., Anatifa quadrivalvis Cuvier Mém. sur les 


Anatifes, fig. 14, GUÉRIN Zconogr., Moll. PL. 37, fig. 7. ' 








Anatifa LAM. (Species from genus Anatifa Brua.). Peduncle 
smooth, resembling intestine, elongate in some. Shell with five 
valves; the single dorsal valve narrow, falciform. $ 


Goose-mussel. The four pieces of shell in pairs are, as in the preceding 
genus, to be compared with the opercular plates of the Balani ; the single 
piece of shell along the back of the animal carina eorresponds to the calcar 
reous tube, and the stem is as it were an elongation of the basal piece of 
the tube of the last-named animals. 


Sp. Anatifa levis LAM., Lepas anatifera L., BLAINv. Malacol. PI. 86, fig. 3 
GuÁrIN Zconogr. 1. 1. fig. 1; this species is often thrown on our shores, 
especially in the winter months. In different districts of the north, & 
fable is current that a species of goose (Anas bernicla) has its origin from 
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this erustacean ; from this ridiculous popular fancy the specific name goose- 
mussel is derived. 


Pollicipes Lracm (and Scalpellum ejusd.), Polylepas BrLArnv. 
Peduncle rough, squamose. Shell compressed at the sides, with 
valves subcontinuous, unequal, thirteen or more. 


Sp. Pollicipes scalpellum LAM, Lepas scalpellum L., GuÉRIN Zeonogr. 1. 1. 
fig. 4 ;— Pollic. mitella, Lepas mitella L., Rumru. Amb. Rariteitkarn. Tab. 
47, fig. M‚ GUÉRIN 1. 1. fig. 3, &e. 


Gyymnolepas BrLAINv. Conchoderma OLrers. Mantle naked, 
without valves, or with rudiments of valves, remote from each other. 


Cineras Lracrm, Lam. Calcareous pieces five distinct, joined by 
membrane, small, with one dorsal, two above the aperture of mantle, 
two others below that aperture. 


Sp. Cineras vittata LieAcH, Lepas coriacea Port Testac. 1. Tab. vr. fig. 20, 
GUÉRIN Zconogr. 1. l. fig. 5; in the Mediterranean sea, 


Otion Leacu. Two lunated valves at the margin of the aperture 
towards the peduncle. Body with two tubular ear-like appendages 
pervious at the apex. 


Sp. Otion Cuvierti, Lepas aurita L., Pour]. L. fig. 21, GUÉRIN Zconogr. 1. 1. 
fig. 6. 


Alepas RANg. Mantle without any calcareous pieces, subpellucid, 
continuous with peduncle. 

Sp. Alepas fasciculata LiesSON, Anatife jaune sans coquille MARTIN SAINT- 
ANar Mém. swr les Cirripèdes, Tab. 1. GUÉRIN Zconogr. 1. 1. fig. 8, Alepas 
squalicola LovÉN, üfversigt of konigl. vet. Akad. Förhardlingar. 1844, 
Pp: 192, 193, Tab. mr. (in this species, that lives parasitically on sharks, 
the feet also are soft, and without bristles). 


Note. —On the fossil species, which are chiefly found in chalk strata, of 
Anatifa and Pollicipes comp. StEENSTRUP in KROEYER’S Tidskrift 1. 1837, 
pp. 358—366, 11. 1839, pp. 396—415, and on the fossil Lepadide of Great 
Britain, C, DARWIN's Monograph, 1851, printed for the Paleontographical 
Society. 


(From the investigations of DARWIN, recorded in his two admir- 
able memoirs so often cited, we learn that his subeclass of Cir- 
ripeds contains forms that differ greatly from those of the Bala- 
noidea and Lepadicea and are much less perfect in their organisation. 
He divides the Cirripeds into three orders—the Zhoracica, Abdomi- 
nalia, and Apodes, the limbs or citri being thoracic in the first, 
abdominal in the second, and entirely absent in the third. In the 
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Thoracica three families are included—the Balanide or sessile Cirri- 


peds, the Verrucida, (the genus Clysia Lracu, Creusia Lam, Ver 
ruca ScHUMACHER, Scrum. Essai d'un nouweau Système des Habita- 
tions des Vers testacès, 1817. Copenhav.), remarkable for their 


quite asymmetrical shell, and the Lepadide or pedunculated Cir- 


ripeds. Im the second order of Abdominalia the seventh or last 


cephalie segment is quite distinct, and bears rudimentary organs _ 


answering to the first pair of foot-jaws in ordinary crustaceans, 
of which organs, and of the segments supporting them, there ig 
no trace in the Zhoracica; the seven succeeding thoracic seg- 
ments are destitute of any appendages; but the three segments 
of the abdomen bear three pairs of cirri. In the metamorphosis 
all the first changes are merely indicated by changes of form 
in the egg-like larva, without the development of distinct organs, 
and the last or pupal condition, which is attained within the sac of 


the parent, is very peculiar from the entire absence of rotatory 


limbs. There is only one genus Cryptophialus DARWIN, and one 
known species Cryp. minutus Darw., Balanide, p. 566, Tab. 235 
24, The third order Apoda is the most peculiar of all, it resembles 
the larva or maggot of a fly, the carapace is reduced to two separate 


threads for attachment. The last cephalic, the seven thoracic, and ' 


the three abdominal segments are all destitute of appendages. The 
single known species, Proteolepas bivincta, is parasitie within the sac 
of Alepas cornuta, DARWIN Lepadide, p. 165, Tab. 3, fig. 6. See 
Darwin Balanidee, pp. 20—22.] 


Orper V. Cladocera LATR. 

Body compressed, included in a horny shell, divided into two 

parts by a dorsal fold, without hinge. Head free, produced below, 

terminating in a species of rostrum. Two small antenne at the 

apex and two larger at the base of head, split into two or three 

branches. Feet foliaceous, with four or five pairs. Abdomen ter- 
minated posteriorly by two setaceous appendages. 


Family XI. Daphmidea STRAUS. _ The characters of the order 
are those of the single family. Single compound eye. Larger 
antenne ramose, serving like oars for swimming. Ova in females 
situated on the back in a space between the shell and the segments 
of the thorax. 

Polyphemus Murrr.; Cephaloeulus Lam. Eye single, large, 
occupying almost the whole head. Larger antenne bifid. Heet 
eight, exsert from shell. Tail reflected, bisetose at the apex. 






hl 
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Sp. Polyphemus oculus Mverr., (Polyphemus pedieulus L.?) De Geer Mém. 
s. l. Ins. vm. Pl. 28, figs. 9, ro, Muern. Zntom, Tab. xx. figs. 1—5, 
DesMaR. Crust. Pl. 54, figs. 1, 2, KocH, HeRRICH-ScHarrER Deutsch. 
Ins. Heft 187, Tab. 2. 


Evadne Loven. 


Compare S. L. Lovén Evadne Nordmanni, ein bisher unbekanntes Ento- 
mostracon, in WIEGMANN’s Archiv f. Naturgesch. 1838, pp. 143-—166. 


Daphnia Mverr. (and Zynceus ejusd.). Feet ten, included in 
shell, the eight anterior foliaceous, ciliated. Larger antenne bifid, 
with branches having from two to four joints. 


Sp. Daphnia pulee Larr., Monoeulus pulex L., SWAMMERDAM Bibl. nat. 
Tab. 3r, figs. 1—ur, Muvern. Entomostr. Tab. XIL figs. 4—7, DESMAREST 
Crust. Pl. 54, figs. 3—5 (borrowed from the figures of SrrAus); the 
branched water-flea. This species is reddish, especially in spring, and from 
its abundance may give a red colour to the water, or cause an apparent 
change of it into blood, of which SWAMMERDAM adduces a remarkable 
example, bl. 89, go. 

In the genus Zynceus Muerr. there is a black spot in front of the eye ; 
the antennee are usually very short. To these belongs Zynceus sphericus, 
&e. EpwARrDS counts some of the species of Zynceus Murrr. in the 
genus Daphnia. Barrp adopts here different sub-genera, as Macrothrix, 
BEwrycerus, Chydorus LrACH, Camptocercus, Acroperus, Alona, Pleuroxus, 
Peracantha (Ann. and Magaz. of Nat. Hist. Vol. xr. pp. 81—95, 1843), 
Bosmina (ibid. Vol. xvir. 1846, pp. 410—413). 

Compare on this genus H. B. SrrauS Mémoires sur les Daphnia, Mém. 
du Muséum, v. 1818, pp. 380—425, Pl. 29; vr. 1820, pp. 149—162; 
also W. Barrp, Annals and Magaz. of Nat. Hist. 1. 1838, pp. 245—256. 
PL zz. 


Acanthocercus SCHOEDL. 


Compare J. Ep. ScHoOEDLER, Ueber Acanthocercus rigidus, ein bisher unbe- 
kanntes Entomostracon,. ERICHSON's Arch. f. Naturgesch. 1846, s. 3o1— 
A74 Tak XX, 


Genus Latona STRAUS, with bifid antenne, differs from Daphnia. 
Sp. Daphnia setifera Moerur. 


Orper VL. Phyllopoda. 


Feet lamellose, branchial, in eight pairs or more : in some, other 
natatory feet besides inserted behind the former. Two compound 
eyes. 


Family XII. Branchiopoda. Body naked, without shell. Eleven 
pairs of branchial feet. Two eyes petiolated and a frontal ocellus 
sessile. 

VOL. I. 41 
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A. E. Grouse, Bemerkungen über die Phyllopoden, nebst eine Uebersicht 

ihrer Gattungen und Arten. Mit 4 Kupfertafeln. Berlin, 1853, 8vo. 


Lrmvin, Die Branchiopoden der Danziger Gegend. Mit Xi Tafeln in 
Steindruck. Danzig, 1848, 4t0. 


Branchipus Scuarrer (in part), Larr., (Branchiopoda LATR, 
previously, Lau.). Abdomen caudiform, long, composed of from 
six to nine segments, bilobed at the apex, or terminated by two 
pinne. Antenne four, the superior filiform or setaceous, the 
inferior ineurved, resembling horns, directed downwards. 


Sp. Branchipus stagnalis, Cancer stagnalis L., J. C. SCHAFFER Der fisch 
förmige Kiefenfuss, m. einer color. Kupferpl. Regensburg, 1754, 4to. HEjusd, 
Elem. entomol. Tab. 29, figs. 6, 7, Eneyel. méth. Crustac. Pl. 3 36, figs. 4—16, 
_ Branchipus paludosus LuarR., Chirocephalus diaphanus PrÉvost, Des 
MAR. Crust. Pl. 56, figs. 2—5, GUÉRIN Jconogr., Crust. Pl. 33, fig. % 
These animals resemble in some degree the larva of the common ephemera, 
so that LINNmUS himself was in doubt whether Cancer stagnalis was not 
such a larva. They live in stagnant fresh water, and in pools formed by l 
summer-showers in roads. The young animals do not at first resemble the 
old ones, have a short oval body, and besides the antenne, two pairs of _ 
joïnted appendages, of which the first pair consists of two long and strongly 
developed rowing feet, curved, bent backward, and beset with many hairs 1 
these parts afterwards change into the posterior antenne or horns of the 
head ; the abdomen lengthens, and only after repeated moultings acquires 
feet, which at first are less numerous because the posterior appear later than 


de 


the anterior. 


Artemia LeAcH, Artemisus LAM. 


Sp. Artemia salina, Cancer salinus L., Raoker Trans. of the Linn. Society, 
xr. Tab. xrv. figs. 8—10; N. JOLY Histoire d'un petit erustacé, Artemia 
salina LracH, &c. Montpelier, 1840, 4t0. This Kittle animal lives in fresh 
water at Lymington, Montpelier, &c. ; it was named by the English author 
Brineworm, and is almost $ inch long.— Branchipus Mulhauseni FISCHER, 
Artemia salina RatruKr, Fauna der Krym, Mém. des Sav. étrangers pre 
sentés à VAcad. imp. des Sc. de St. Petersbourg, 1. 1837, VL figs. 14—21Ij 
in a salt-water lake of the Crimea, and probably also in Siberia. 


Eulimene LArTR. Abdomen short, almost semi-globose. 


Compare LATREILLE in GUV. R. Ani. 11. p. 168, ze édit. rv. p. 178. 


Family XIII. Aspidephora. Body either covered by a clypei- 
Bn or inelosed in a bivalve shell. 
A. Eyes petiolate. 


Nebalia Lracu. Shell compressed, plicated at the back, descend- 
ing by the sides of the body, covering head, thorax and part of 
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abdomen; a moveable appendage, resembling a rostrum at the 


anterior part of the shell. Four antenne, terminated by a long 

many-jointed seta, serving for swimming. Natatory feet bifid, in 
different number behind four pairs of branchial feet, lamellose. 

Sp. Nebalia Herbstii, Cancer bipes O. FaBR., Faun. Groenl. fig. 2, p. 246 s— 

Nebalia Geoffroy Epwarps, Ann. des Se. natur. Tom. xm. 1828, pp. 297— 

300, Pl. xv. GuÉriN Zeonogr., Crust. Pl. 32, fig. 2. Compare also 

Epwarps Ann. des Sc. nat. 2e Série, 11. pp. 300—311. To this genus 


belongs also Monoculus rostratus Monraeu (Fransact. of the Linn. Soc, XI. 
fig. 5), Nebalia Montagui THoMPsoN. 


B. Eyes sessile. 


Lúmnadia BRONGNIART. Body inelosed in a bivalve, oval, 
compressed shell. Antenne four, anterior short, undivided, pos- 
terior and exterior large, with a cylindrical peduncle and two 
branches setaceous, multiarticulate. Feet (eighteen to twenty- 
seven pairs) lamellose, bifid, with a filament at the base recurrent 
or ascending towards the back. Last segment of body terminated 
by two diverging filaments. 

Sp. Limnadia Hermanni Ap. BRONGNIART, Mém. du Mus, VI. 820, pp. 83 
—92, Daphnia gigas Herm, Mém. aptérol. Tab. v. figs. 4, 5, KOCH in 
HerRion-SonmrreR Deutschl. Ins. Heft 185, Tab. ro ;—Limn. mauritiana 


Guérin, Magas. Zool. 1837, Cl. vir. “PL zr, figs. 1—1r, Zeonogr., Crust, 
Blssen tie. 2. 


Compare also J. KRYNIoKI, Des Limnadies in the Bullet. de la Soc. imp. 
des Natural. de Moscou, 1. 1830, pp. 173-—182, Pl. vir. Zimnadia tetracera. 
This writer found males, and observed the copulation. BRONGNIART 
observed only females. 

Estheria RUEPPELL. 


Sp. Zstheria dahalacensis Rurrr., STRAUS DURCKHEIM, Museum Senckenber- 
gian. II. 1837, pp. 117—128, Tab, vIr. 


Apus Somerr., Limulus Mverr., Lam. Shell produced from 
head over thorax and a great part of abdomen, clypeiform, thin, 
deeply emarginate posteriorly. Eyes two, approximate, including 
an ocelliform point. Two inferior antenne very short, styliform, 
biarticulate. Mandibles strong, gibbous externally, with internal 
margin straight, denticulate. Two pairs of maxille. Sixty pa 
of feet; first pair incurved, filiform, with three very long setae 
exsert beyond the shell, multiarticulate ; remaining feet lamellose. 
Six last segments destitute of feet; two sete at the last segment 
long, multiarticulate. 


41—2 
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supplied with two lateral eyes oval or reniform, often extending 
posteriorly on each side into a horned point. Segments of thorax 
and abdomen transverse, different in number, mostly divided by 
two longitudinal furrows into three convex lobes. ‘The posterior 
part of abdomen often undivided (pygidtum). Body of some con- 
tractile into a ball. 
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These animals, on a first impression, seem to have some conformity with 
the genus Zimulus, although they are much smaller. They differ however 
from these greatly, as well in their oral organs, which are formed on the — 
type of insects (compare SAVIGNY Mém. sur les And.s. v. IL. pp. 63, 64, 
PL. vir.) as in internal structure. They undergo, as already stated in 
p. 613, a metamorphosis resembling that of Branchipus. They are found 
in fresh water, canals, fish-ponds, and pools formed by abundant rain. 


Compare G. C, ScnarreR Der Krebsartige kiefenfuss, mit 7 illum, 
Kupfertafeln. Regensburg 1756. 4to, and E. G. ZappacH, De Apodis can- 
criformis Anatome et Historia evolutionis, acced. tabulee 4 lithogr. Bonne, 
1841, 4to. 


Sp. Apus cancriformis LATR., ScHaFFER Monogr. cit, Elem. entom. Tab. 29, 
figs. 1. 1.; F, H. Losorer Naturforscher, Tom. xix. 1783, Tab. mr; 
GUÁÉRIN Zconogr., Crust. PL. 34, fig. 2. 


Another smaller species has an elongate oval plate between the two 
filaments of the tail, and forms the genus Zepidurus LEACH; it is the 
Apus productus LATR., Monoculus apus L., DESMAR. Crust. Pl. 52, fig. 2, 
GUÉRIN, II. fig. 3. 


Appendix to the PHYLLOPODA. 
Frilobites or Palwades. 


Fossil crustaceans. Shield cephalic, rounded anteriorly, mostly 


Very different opinions were entertained formerly respecting the 
Trilobites. Because the transverse segments in these fossil indi- 
viduals offered some resemblance to Chiton, LATREILLE was really of 
opinion that they ought to be placed in the neighbourhood of this 
genus. Mém. du Musétum, va. pp. 22—32, Règne Ani. 2e édit. rv. 
pp. 202, 203, whilst he had previously considered them to be a 
transitional form between the erustacea and the myriapoda, between 
Limulus and Glomeris (R. Ani. 1ère édit. 11. pp. 150, 151). That 
these remains belong to the type of the articulates was already 
apparent to Linneus, who collected the few petrifactions of this 
division known to him under the name of Entomolithus paradoxus. 
WAHLENBERG in 1818 (Act. Societ. Reg. Scient. Ups. Vol. va. p. 1), 
in a memoir in which new species were also described, illustrated 





CRUSTACEA. 645 





and confirmed this opinion of Linneus. He thought that the 
Trilobites had the closest affinity with Zimulus. This opinion was 
also adopted by some other writers, although to me the affinity with 
Limulus appears certainly not to be greater, or even not so great, 
as with Branchipus or Apus. The Trilobites were probably gigan- 
tic Phyllopoda which peopled the seas of a former world. The re- 
semblance to the Zsopoda appears to me to be rather an analogy 
than a real affinity. That the Z'rilobites were possessed of small 
natatory feet which were soft, and so lost in the petrifying, is very 
probable'. They are all confined to the oldest mountain-strata, in 
which petrifactions occur, which preceded the coal-formation, and 
are found especially in the Silurian formation of MurcHIsoN and 
other modern geologists. 
Compare on this division amongst others : A. BRONGNIART in the work 
published by him and DesMAREST, Hist. natur, des Crustacés fossiles, Paris, 
1822, 4to. pp. 1—65;—J. W. DALMAN Ueber die Palwaden oder die soge- 
nannten Trilobiten ; aus dem Schwedischen von Fr. EnervuarT. Mit 6 
Kupfert. Nurnberg 1828, 4to ;—H. BURMEISTER Die organisation der Tri- 
lobiten, aus ikhren lebendigen Verwandten entwickelt. Mit 6 Kupfertafeln. 
Berlin, 1843, 4to ;—E. Berric Ueber einige bölunische Trilobiten. Berlin, 
1845, 1846, 2 Stücke, 4to. m. Kupfert. Dr EMMRICH Ueber die Trilo- 
biten in V. LEONHARD u. BRONN, Jahrbuch für Mineralogie 1845, s. 18— 
62 ; and especially the admirable work of JoacHiM BARRANDE, with a great 
number of beautiful plates, Système Silurien du Centre de la Bohème, rère 
partie ; Recherches paléontologigues, Vol. 1. 1852. Prague et Paris, 4to. 


Some Prilobites did not roll their body up. To these belong the 
genera : 

Trinucleus Mureurson (Cryptolithus), Ogygia BRONGN., Ceraunes 
GREEN, Arges GoLpr., Brontes GoLpr., Paradoxides BRONGN., 
Olenus DALM., BurM., Conocephalus ZENKER, Ellipsocephalus ZEN- 
KER, Harpes GOLDF. 

Sp. Olinus Tessini DAIM., Entomolithus paradorus LiNN., Mus. Tessinianum 
Holmie, 1753, fol. Tab. m1. fig. 1, pp. 98, 99, Darm. 1. 1. Tab. vr. fig. 3. 
Other Trilobites were able to roll themselves up, like Glomeris and 
some Oniscides, and to bring the shield of the tail to that of the 


head. They had, as it seems, a harder shell, and commonly a 
larger tail-shield. To these belong : Kl 





1 It was principally because these feet are not known that LATREILLE arrived at 
the singular opinion concerning the agreement with Chiton; he says of his own accord, 
that under this point of view he must consider the eyes, which are observed in many 
Trilobites, to be tubercles. 
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Calymene BRONGN., Homalonotus Kornta, Asaphus BRONG 
(Add some other genera omitted here). 


8 


Sp. Calymene Blumenbachii BRONGN., TORRUBIA Apparato para la Historia 
natural Espaïola, Madrid, 1754, fol. Tab. mm. fig. 4, p- 83; BLUMEN- 
BacH Abb. naturhistor. Gegenstünde, No. 5o, Darm. 1. 1. Tab. 1. figs. 2, 3 

_ a-c, &c. . \ 


Note —On these and some other genera, more numerous than 
seems to be necessary, consult the authors quoted ; on Battus Dara, 
see especially Bryrrou, 1. s. 44, Other genera, Hurypterus DeKAY, 
Cytherina Hisineer, seem scarcely to have their place here. 


Orper VIL. Zsopoda. 


Head distinct from the segment bearing the first pair of feet. 
Trunk divided into seven rings sustaining seven pairs of feet. 
Feet of trunk all undivided. Tail with segments different in 
number up to seven, supplied beneath with branchial foliaceous 
feet. Mandibles and maxillee mostly distinct. Antenne four, the 
lateral at least setaceous. Eyes two, sessile, in most composed of 
a cluster of ocelli, in others compound. 

Family XIV. Zpicarides or Bopyrina. Antenne very short, 
imperfect, resembling tentacles. Feet short, incurved, hooked. 
Parasitic animalcules ; females much larger than males, broad, with 
eyes none or indistinct. 


Bopyrus Larr. Five pairs of abdominal feet lamellose, con 


cealed under abdomen. 


Compare H. RaruKE, De Bopyro et Nereide commnentationes anatomicos 
physiologicee due. Cum tab. iü eneis. Rige et Dorpati, 1737, 4to. l 


The species hitherto known of this and the following genus live parasitie 
cally on Paloemones (Oarides), in the gill-cavity or on the ventral surface of 
these erustaceans (Bopyrus abdominalis KROEYER on Hippolyte). The sexual 
difference is in these animals when adult very great. The male is elongate, 
narrow, and keeps himself hidden between the gill-plates of the female, 
The female is much larger, broader and asymmetrical. There are seven 

© pairs of short feet attached to the trunk, and five pairs of gill-leaves (abdo- 
minal feet) on the abdomen, which is divided into six rings, of which the 
hindmost is very small, and bears no gills. The young animals of each 
sex are on the contrary of similar form, with four pairs of feet and long 
posterior antenne (Rarukr, Zur Morphologie, Reiscbemerkungen aus 
Taurien, Ss. 47—51I). 
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Sp. Bopyrus squillarum LATR., Monoculus Crangorum FABR., LATREILLE 
Gen. rust. ct Ins. Tab. 1. fig. 4, fem., GUÁRIN Zeonogr., Crust. Pl. 29, 
fig. 1, RATHKE de Bopyro, Tab. r. This little animal (the male is at most 
13 lines long, the female 5 lines) lives under the dorsal shield on the gills of 
Palemones; on the Crangones, so nearly allied to them, and often living in 
the same situation, this Bopyrus as it seems does not occur (Raruke). The 
fishermen think that these parasites are young soles (Plewronectes solea L.) 


Phryxus RAvukKe. Branchiee exsert, bilobed, in four pairs. 


Sp. Phryvus Hippolytes Rarnkm Beiträge zur Fauna Norwegens, Tab. m. 
figs. 1—10, pp. 40—56. This little animal, not different from Lopyrus 
abdominalis Krorver (Tidsskrift, ur. 1840, pp. 102—112, 289—299, Tab. 
1. rr.) keeps to the ventral surface of Hippolyte. The full-grown female has 
on one side only a single foot which is attached to the first segment, whilst 
on the other side, as is usual, seven feet are found Phryzus crangonis 
RArEKe, ibid. Tab. 1, figs. 13—15, Tab. m. figs. II, 12. 


Tone LarR. Branchial feet in six pairs, exsert, filiform, arbor- 
escent in female. 

Sp. Oniscus thoracicus MoNraav, Pransac. of the Linn. Soc. Vol. Ix. p. 103, 

Pl. 3, figs. 3, 4, DESMAR. Crust. Pl. 46, fig. 1o, GuáriN Zeonogr., Crust. 

Pl. 46, figs. 1, 2 ; compare also AUDOUIN and MILNE EpwaRrDSs Ann. des 


Sc. nat. Tom. rx., Epwarps Hist. nat. des Crust. Pl. 33, figs. 14, 15. This 
species lives on the gills of Callianassa subterranea. 


Kepon DuverNoy (Cepon). Feet unarmed, with last joint sub- 
dilated. Abdominal feet with pinnated branchiee. 


Sp. Cepon typus, DUVERNOY Ann. des Sc. natur. 2e Série, Tom. Xv. 1841, 
Zoolog. pp. 11o—122, Pl. 4, B, figs. 111. 


Family XV. Cymothoadea. Head small. Mandibles furnished 
with a large palp. Feet of trunk in seven pairs, either all or the 
anterior terminated by a hook ineurved and moveable. Body oval, 
depressed. Posterior part of abdomen or tail composed of from 
three to six segments, with last segment (pygidium) large, scutiform. 
Feet of caudal segments lamellose ; feet of last pair terminated by 
two oars or oval styles, exsert on each side near the pygidium. 

Comp. the article Cymothoadées by W. BE. Lraca, Dictionnaire des 


Sciences natur. XII. pp. 339—354- 


“ 
Cymothoa ABR. Antennse short, inserted under the exsert 


frons. Eyes two, lateral, situated at the margin of head. Seven 
pairs of feet; feet terminated by a hook incurved and moveable, 
bent and hidden under the trunk. 
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Urozeuctus (Ourozeuktes Epw.). Tail undivided, with segments. 
coalesced. ka 


Cymothoa nob. Tail composed of six segments, distinct, moveable, 


Sub-genera: Cymothoa LracH, Livoneca LrAcH, Anilocra LrACH, Epw, 
(Anilocra and Canolira LracH), Nerocila LracH, Epw. Comp. W. B, 
Lracg, |. 1, 


These animals live parasitically on different fishes. The young animals 
have a larger head, the eyes more conspicuous, a pair of feet less on the trunk, 
and a long abdomen. See MiLNr EpwarDs Ann. des Sc. nat., sec. Série, 
Tom. zr, Zool. Pl. 14, fig. 3. 


Sp. Cymothoa estrum LirACH (Oniscus estrum L. in part), DESMAR. Crust, 
PL. 47, figs. 6, 7, Cuv. R. And. éd. ill., Crust. Pl. 65, fig. 1; in the Baltic; 
— Oymothoa Banksii LeacH, Mine EpwarDs Ann. des Sc, nat, 1, 1. figs, 
I, 2 (copied in GUÉRIN Zconogr., Crust. Pl. 29, fig. 2, under the name of 
Cymoth. trigonocephala), from the Cape of Good Hope, &c. 


Alitropus Epw. Antenne not covered at the base, setaceous. 
All the feet of trunk slender, terminated by a hook. Hyes two, 
marginal. 


Sp. Alitropus typus Mine Epwarps, Hist. nat. des Crust. Pl. 33, fig. 1; 
from the bay of Bengal. 


Liga Lracu. Antennee not covered at the base, anterior with 
basal joints broad, plane and apex setaceous, multiarticulate. 


Sub-genera : Pterelas GuúriN, Rocinela LrAcH ; with eyes large, 
contiguous, or confluent anteriorly. 


Comp. GuÉriN Magasin de Zool. 1836, Crust, Pl. 20. 


Sp. Ega emarginata LmacH, DesMAR., Crust. Pl. 47, figs. 4, 55 dga 
bicarinata LracuH, Rarake Beitr. zur Fauna Norwegens, Tab. vr. figs. 1— 
18, pp. 25—35- 


Cirolana LEACH. 


Eurydice Leacu, Epw. (Eurydice and species of Nelocira LEACH). 


Serolis LrAcn. Antenne four, long, not covered at the base, 
with basal joints thicker, setaceous at the apex. Eyes two, large, 
reniform, situated in a tubercle, remote from the margin of head. 
Trunk broad, marked by a longitudinal furrow on each side. 
Abdomen with only three or four segments distinct, the last very 
large. Feet of the first pair (or in males, of first and second) thick, 
short, with strong incurved hook. 


CRUSTACEA. 649 





Sp. Serolis Fabricii LRACH, Cymothoa paradoza FABR., BUCKLAND Mineral. 
amd Geology, London, 1836. Pl. 45, figs. 6, 7 (after a drawing by Currrs), 
Cuv. R. Ani. éd. il, Crust. Pl. 64, fig. 3, &c. This genus in the two 
longitudinal farrows on the back of the trunk bears a strong resemblance 
to the fossil Trilobites, but there is no proper affinity on this account. 


Family XVL. Spheromida. Body broad, oval, frequently con- 
tractile into a ball. Head large, broad. Feet not fixing themselves 
by hooks. Tail small, mostly composed of only two segments, the 
first five having coalesced to form one. The last pair of caudal 
feet with only a single moveable lamella extended near the outer 
side of pygidium. Foot-jaws resembling palps. 


Ancinus Epw. First and second pairs of feet terminated by a 
Jarge moveable hook, subcheliform ; remaining feet gressorial, 
slender, terminated by a straight claw. Body depressed, plane. 
Antenne long, setaceous. 


Sp. Ancinus depressus Mine Epwarps, Hist. nat. des Crust. Pl, 32, fig. 17. 


Sphaeroma Latr. Feet of trunk all gressorial, slender, termi- 
nated by a short claw, often bifid. Body gibbous above, contrac- 
tile into a ball (Onisci globatores). 

Sp. Sphaeroma serratum LracH, Oniscus globator PALLAS, Spicil. Zool. IX. 


Tab. 4, fig. 18, DESMAR., Crust. PL. 47, fig. 1; from 2’ to more than Bae 
long, in the Atlantic ocean, the Mediterranean and the Black Sea. 


Note — Genus Zuzara LeACH is scarcely distinct. 


Add sub-genera : Oymodocea Lracu, Nesea LeAcH (and Cilicea 
ejusd.), Campecopea LEACH, Cerceis Epw., Amphoroïdea Epw., Cassi- 
dina Epw. 


Family XVII. Prandzidea. First two segments of trunk in- 
distinct or joined with the head, destitute of feet. Five pairs of 
feet of trunk. Antenne four, setaceous, unequal. Posterior part 
of abdomen or tail with six segments, supplied with foliaceous 
appendages at the apex. 


Anceus Risso, Gnathia Lracm. Head large, almost square, 
armed anteriorly with two horns porrect, falcate (mandibles?). 

Sp. Anceus fonficularius Risso, DESMAR., Orust. Pl. 46, fig. 7 (not fig. 6), 

GuúriN Zeonogr., Crust. PL. 27, fig. 7; Anceus mazillaris LaM., Cancer 


maxillaris Morracv, Linn. Trans. VII 1804, Tab. vr. fig. 2, DESMAR. 
Crust. PL. 46, fig. 6. 
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Praniza Lracm. Head triangular, narrower than thorax. Man- 
dibles not exsert. Trunk in females consisting of only threê | 
segments, the last three being confluent, and forming a single 
oval seutum broader than the preceding segments. 


Sp. Prandza caerulata, Ondscus marinus SLABBER, SLABBER Natuurk, Verlust, 
Tab. rx. figs. 1, 2 (copied in Zneyel. méth., Ins. et Crust. Pl. 329, figs. 24, 
25), MonraGu Frans. Linn. x1. Tab. rv. fig. 2, &c. 

Compare on this genus J. O. Wesrwoop, Ann. des Sc, natur, Tom. XXVII, 
1832, pp. 316—332, PL 6. 


Family XVIII Ondscides. ‘Two middle antenne very short, 
of only one or two joints. Last segment of tail short, with the 
appendages of the last pair of caudal feet concealed or styliform. 

Comp. J.F. BRANDT Conspeetus Monographiae Crustaceorum Ondscodorum 
LarreiLum, Bulletin de la Société imp. des Natural. de Moscou, vI. 1833, 

Pp. 171—:103, Tab. rv. figs. 6—21. 
These Zsopods may be named Land-Asselli, for although some of 
them keep to the sea-shore, they do not live in water. The most 
live under stones, bark of trees, in chinks of walls, &c. They gnaw 
various substances. At night especially they seek their food, which 
consists principally of vegetable matters. | 


A. Oniscinea. Basal joint of the last pair of abdominal feet 
short, not produced beyond the last segment of abdomen. Antenne 
geniculate, with from six to nine joints (the five basal joints thicker, 
the terminal seta with one or two, three or four joints). 


Tylos Larr. External antennee moderate, with nine joints, the 
four terminal joints forming a short seta. Last pair of abdominal 
feet lamellose, concealed under abdomen. Body contractile into a 
ball. 

Sp. Tylos Latreillit Aupourn, Tylos armadillo LAtrR., Cloporte SAVIGNY, _ 


Deser. de VEgypte, Crust. Pl. 13, fig. 1, GUÉRIN Zconogr., Crust. Pl, 31 
fig. 4, EDwARrDs, Cuv. R. Anim. éd. illustr., Crust. PL, zo, fig. 2. 


The first four pairs of abdominal feet have a broad quadrangular append. 
age, in which longitudinal cavities with blind branchings are found. They 
open at the inferior margin by a row of small foramina, and take up air 
for respiration. The animal lives on the coasts of Egypt and Algiers. 


Armadillo Larr. External antenne with seven joints. Stylie 
form appendages of last pair of feet short, not prominent. Body 
contractile into a ball. 
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Sp. Armadillo variegatus LATR., Armadillidium pustulatum EpwARDS, 
Virzers Entom. Linn. Tab. xr. fig. 16, DESMAREST Crust. PL 49, figs. 
6, 7, &c. 


To this division belong the Millepedw, more used in medicine formerly 
than at present, Armadillo oficinarum, BRANDT. u. RATZEBURG Mediz. 
Zool. 11. Tab. 43, figs. 8—r1o, Cuvier R, And. éd. il, Crust. PL. 17, 
fig. 4; from the south of Europe and Syria. 


Sub-genera: Armadillidium BRANDT, Diploevochus ejusd., Cubaris 
ejusd., Armadillo ejusd. 


Ondscus nob. (species from genus Ondscus L., Porcellio, Oniscus, 


Philoscia Larmr.). External antenne with from six to nine joints. 
External appendage of last pair of abdominal feet stylitorm, exsert. 


Deto Guérin. External antenne with nine joints, the four ter- 


minal joints small, forming a very short seta. Styliform appendages 
at last segment of body elongate. 


Sp. Deto echinata GUÉRIN, Magas. de Zool. 1836. Crust, Pl. 14. 
Platyarthrus BRANDT. 
Trichoniscus BRANDT. 


Note —In these genera the external antenne are six-jointed, 


Oniscus Larr. External antenne with eight joints, inserted 
under the anterior margin of head, which is somewhat prominent. 
Body not contractile into a ball. 


Sp. Oniscus asellus L., Oniscus murarius Cuv., De Geer Mém. p. 8. à U Hist. 
des Ins. vir. Pl. 35, fig. 3, Grorrmr. Ins. mn. Pl, XXII fig. 1, BRANDT. u. 
RarzeBure Medizin. Zool. 11. Tab. xm. fig. 7; the cellar-oniscus, mostly 
7” or 8” long, ash-grey above, with yellow spots on the side, This little 
animal is very common on walls in moist places. 


Porcellio Latr. External antenne with seven joints. Body in 
most not contractile into a ball. 


Sp. Porcellio seaber Larr., BRANDT u. RATZEBURG Mediz, Zool. 11. Tab. XI. 
fig. 6, GUÉRIN Zconogr., Crust. Pl. 3r, fig. 7. In Porcellio and Armadillo 
(mot in Ondscus) the external plates or covers of the two anterior abdominal 
feet have a whitish body, which is hollow internally, and receives air from 
a fissure by many openings. See DUVERNOY et LEREBOULLET Ann. des Sc. 
nat. ze Série. Tom. xv. 1841. Zool. pp. 197, 198; comp. V. SteBoLp in 
MveuveEr’s Archiv, Jakresbericht, p. 141. LEREBOULLET found a similar 
structure in the external plate of the first five abdominal feet of two species 
of Porcellio, which roll themselves up, whence he named one of these Porc. 
armadilloïdes. Already Dr Greer had noticed such a species that rolls 
itself up, Ondscus converus, VIL. p. 553, PL. 35, fig. rr. 
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Philoscia Larr. External antenne with eight joints, naked at ; 
the base. Segments of tail abruptly narrower behind the last 
segment of trunk. 


Sp. Oniscus muscorum CUV. 


B. Ligiea. Basal joint of last pair of abdominal feet slender, 
elongate, exsert, terminated by two long styles. External antenne 
terminated by a seta composed of several (twelve to twenty) joints, 
long. 

Lagia FABr. 


Sp. Ligia occanica FaBRr., BastTER Natuurk. Uitspann. 11. Tab. xr. fig. 4 
DeEsMAR. Crust. PL. 49, figs. 3, 4;— Ligia italica FaBr., GUÉRIN Zconogr., 
Crust. Pl. 31, fig. 5, &e. These animals live on the sea-coast, but often 
leave the water and climb on stones, piles, &c. This genus forms the 
transition to the water-onisci. 


Some species, in their antennse resembling Ligia, have at the last 
abdominal feet a bifid basal piece, and at the extremity of these two 
pedicles is a filiform appendage. They live under stones or under 
moss, in moist meadows, in decaying wood, &c. They form the 
genus Ligidium BRANDT, Zia Kocn, in Herrrcn-Sonmrrer Deutschl, 
Ins. Heft 180. 

Sp. Zigidium Personii BRANDT, Oniscus agilis PERSOON, PANzER Deutschl, 


Ins. Heft g, Tab. 24, &c. 


Family XIX. Asellota. Antenne four, distinct. Terminal 
appendages of last pair of abdominal feet produced beyond the 
body like a tail. Last segment of tail large, scutiform. 


A. First pair of feet, either-similar to the rest, or thickened at 
the apex, and with hook single. 
4 Four antenne unequal, external much longer than internal. 
* All the feet similar, terminated by short double claw. 
Oniscoda LATR. (Jantra LEACH). 
Jeridina Epw. 


Sp. Janira Nordmanni RATHKE, Fauna der Krym, p. 388, Tab. vr. figs. 
15. 


Jaera LrACH. 
Sp. Jera nivalis KROEYER, Grönland's Amfipoder, Tab. rv. fig. 21. 
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** Anterior feet short, thickened at the apex, furnished with hook in- 
eurved. 


___Mumna Kroryer. External antenne very long. Feet, except 
the first pair, longer than body. Tail destitute of appendages. 
| 


| Sp. Munna Beckii Krorver, Tidsskrift, 11. 1839, pp- 612—616, with plate. 
(The specimen, described by KROEYER, seems not to have been full grown). 


Asellus GrEOFFR., Scmarrer, LArr. External antenne elongate. 
Feet shorter than body. T'wo abdominal appendages terminated by 
two elongated filaments. 


Sp. Asellus vulgaris LarR., Onigeus aquaticus L., GEOFFR. Ins. II. PL 24; 
fig. 2, Dre Geer Mém. p. s. à U Hist. des Ins. vir. Pl. 31, DESMAR. Crust. 
Pl. 49, figs. 1, 2, TREVIRANUS Verm. Schr. 1. Tab. x. figs. 56, 57. This 
species is very common in wet ditches, and is almost 3” long. The little 
animal passes the winter in the mud. It differs from the genus Oniscus, to 
which LiNNaus united it, in the tail, which is covered above by only a single 
shield-like plate, and further, in the greater development of the middle 
antenne and in the feet, which increase in length from the head to the tail. 


Limnoria Leacu. Four antenne short, subequal. Body cylin- 
drico-linear. 


Sp. Limnoria terebrans Liracn, Trans. of the Linn. Soc. XI. pp. 370, 371; & 


small animal (1—2”’) which perforates the piles and wood-work of marine 
jetties, and in a short time may destroy them. 


B. First pair of feet short, thick, terminated by a didactylous 
chela. 


Apseudes Liracm. Tail composed of six segments, terminated 
by two long filiform appendages of the last pair of feet. 


Sp. Apseudes talpa LiracH, Cancer gammarus talpa MoNtAGu, Trans. of the 
Linn. Soc. 1x. p. 98, Pl. 4, fig. 6 (this figure is copied in the Eneyel. méthod., 
Crust. et Ins. Pl. 336, fig. 26, DESMAR. Crust. Pl. 46, fig. 9). MIrNE 
EpwArps has given a better figure, Cuv. R. Anim. éd. ill, Orust. Pl. 62, 
fig. 1. 


Tanais EDwARDS. 


Sp. Tanais Cavolinii Mine Epwarps, Résumé d'Entom. par MM. Aupourn 
et Epw. (Eneyel. portative, 1829), 1. p. 182, Pl. 29, fig. 1, Epw. Hist. nat. 
des Crust. PL. 3r, fig. 6. 


Comp. on this genus KROEYER, Naturh. Tidsskr. 1v. 1842, pp. 167—187. 
Tab. m. figs. 1—22. 


Zeuxo TEMPLETON. 
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Orossurus RATHKE. (Not different perhaps from genus Tanaús), 


Note —Add genus Rhea Epw. (Ann. des Sc. Nat. xm. 1828, 
pp. 292— 296, Pl. 13 A), unless it be better to refer it to the 
Amphipoda. Genera Wupheus and Olisca Risso, seem to be un- 
certain, and require confirmation by more diligent observation. 

Perhaps also will have to be placed here amongst the Jsopoda, Oniscug 


arenarius SLABBER Natuurk. Verlust. Tab. xr. fig. 4, genus Pterygocera 
Larr., Cuv. BR. And. and éd. 1829, IV. p. 124. 


Family XX. Zdoteidea. Tail mostly composed of only three 
distinct segments, with last segment large, scutiform. Abdominal 
feet branchial; last pair of feet forming opercular laminee covering 
the branchiee beneath. No appendages exsert in the last segment! 
or at the sides of tail. Antenne four, very frequently unequal, the 
middle approximate. Mandibles destitute of palps. 


Anthura Leacu. Four antenne, short, subulate. Body slen= 
der, vermiform. Anterior feet incrassated, terminated by an in=: 
curved hook. Tail with two distinct segments. 


Sp. Anthura gracilis LeacH, Oniscus gracilis Monraeu, DEsMAR. Crust, Pl 
46, fig. 13, MiuNe EpwarDs Hist. nat. des Crust. Pl. 3r, figs. 3—5. 


Jdotea FaBr. Middle antennee short, with four joints, the lastt 
elongate, cylindrical; external antenne large, with first five joints 
thicker, the rest more slender, running into a terminal seta. All 
the feet of trunk terminated by an incurved claw; those of the first, 
second and third pairs raptorial, incrassated at the apex and turned! 
forwards. Branchial feet of tail covered by the last pair of 
changed into two valves articulated by means of a hinge to the 
last segment. ais 


Sp. Jdotea entomon FABR., Oniscus entomon L. (in part), Parnas Spicil, 
Zool. rx. Tab. v. figs. 1—6, De Greer Mém. p. s. à Hist. des Ins. vr. Pl 
32, figs. 1—10, RATHKE Beitr, zwr Gesch. der Thierwelt, t. Danzig, 1820, » 
Tab. rv. This animal was found in the Baltic Sea; it attains a length of # 
1’g”’. Its two small black eyes are situated at the side of the head in à # 
round pit, and are not, as is erroneously supposed, simple, but each of them « 
consists of a group of more than 5o small oval eyes placed close together. « 
Idotea Lichtensteinii Krauss, Südafrik. Crustaceen, Stuttgart, 1843, Tab. » 
Iv. fig. 4. 

Idotea linearis LATR., Stenosoma lineare LracH, BAsTER Natuurk, Uitsp. * 
ir. Tab. xm. fig. 2, DESMAR. Crust. Pl. 46, fig. 12; from the Baltic, about « 
1’ long. 
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To this division also belongs Oniscus viridis of SLABBER, Natuurk. Ver- 
lust. Pl. r2, figs. 4, 5, which, according to MiLNE EDWARDS, forms a 
distinct genus. 


Arcturus LATR. Feet of first pair short, palpiform. Feet of 

gecond, third and fourth pair furnished with long hairs, with last 
joint plane, elongate. External antenne of the length of body. 

Sp. Arcturus Baffini Westw., Fdotea Baffini SABINE, Mrne EpwARrDs ist. 

nat. des Crust. PL. 3r, fig. 1;— Arcturus longicornis Westw., GUÉRIN 


Teonogr., Crust. PL. 3r, fig. 2; in this species the first four pairs of feet 
stand very remote from the last three. 


Orper VIJL Amphipoda. 


Eyes sessile. Four antenne, the two middle inserted above the 
|lateral. Mandibles mostly furnished with palps. Two pairs of 
‚maxillee and one pair of foot-jaws. Trunk mostly divided into 
r seven distinct segments, bearing seven pairs of feet not cloven into 

two oars. Membranous vesicles for respiration adhering to the base 
of some of the feet. 


We unite here, after the idea of KRroever, the Lamodipoda of 
LarreiLLE with the order of the Amphipods ; see KRrorEver T'ids- 
skrift, rv. 1843, pp. 490—495. 


Section f Leemodipoda. Posterior part of abdomen or tail 
short. First segment of trunk comjoined with head, an oblique 
furrow alone on each side indicating the separation; feet of this 
segment inserted forwards, beneath the head. Two or three pairs 
of branchial vesicles in the anterior part of trunk. 


Leemodipoda from \aipos and èfrove; these animals were thus 
named because they have two feet under the head, as though at the 
throat. They do not swim, but creep on marine plants and animals 
in search of food. The posterior part of the body is little developed. 
In most the feet are wanting in those rings that carry gill-vesicles, 
and conversely the gill-vesicles are wanting on those rings that have 
feet. 


Family XXI. Zeemodipoda. (Characters of the section). 


Phalanx IL. Cyamea. Body oval, mostly much depressed, with 
transverse segments. Antenne with four joints, the last slender; 


ES 
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inferior antenne small. Two pairs of cylindrical branchie at the 
second and third segment of the trunk, in place of feet. Peet 
strong, terminated by an ineurved hook, in five pairs. Mandibular 
palps none. Females furnished with large laminse at the base of 
branchize, covering the eggs. 


Cyamus LATR. (Species of Ondscus L.). 


Sp. Cyamvus ceti LATR., Ondscus ceti La, Pyenogowum ceti Far, Parr. Spie. 
Zool. Fasc. 1x. Tab, 14, De Greer Mém. p. serv. à U Hist. des Ins. VIL pp. 
540—544, Pl. 42, figs. 7, 8, TREVIRANUS Verm. Schr. rr. PP. 3—1o, Tab. 1, 
This Crustacean, whose length is about 3’ and more, lives on Balcena longi- 
mana; Cyamus erraticus ROUSSEL DE Vauz., on the whale of the southern 
hemisphere, is an allied species. Cyamus gracilis Rouss. pr Vauz. ie 
smaller and more elongate than the other species, and thus approaches to 
the form of the next division. 


Comp. on this genus, besides the anatomical notices of G. R. TREVIRANUS, 
Rousse pe Vauzkmm, Ann. des Sc. nat, ze Série, Tom. 1. 1834, Zool. pp. 
239—265, Pl. 8, 9, and Krorver Natuurk. Tidsskr. rv. PP. 474—489. 


Phalanx IL. Caprellina. Body mostly elongate, the length of _ 
the segments surpassing their breath. Feet slender. Branchie _ 
vesicular at the base of feet. Mandibles often furnished with 
palp triarticulate. Superior antenne setaceous at the apex, 
multiarticulate. 


Caprella Lam. Five pairs of feet, arranged in an interrupted 
series, all terminated by a subeheliform hand. Two pairs of bran- 
chial vesieles in the second and third segments, in place of feet, 
Abdomen very minute, made up of a single or of two segments, 
supplied with appendages or rudiments of feet. | 


Sub-genera: Caprella and Zgina KRorrer. Sp. Caprella linearis LATR., 
Cancer linearis (L.®), HerBsr Krabben und Krebse, rv. p. 142, Tab. 36, 
figs. 9, To ;— Ondscus scolopendroïdes PArr.., Spic. Zool. 1x. Tab. 4, fig. 15, 
Caprella lobata LATR., Guérin Zeonogr., Crust. Pl. 28, fig. 2; to this or 
to Capr. acutifrons DesM. the figure of Baster, Natuurk. Uitsp. 1. Pl. rv. 
fig. 2, seems also to belong. 


Podalirius KROEYen. 


Cercops Kroryer. Three pairs of branchial vesicles, the fivst 
pair at the base of the second pair of feet, the rest in place of 
feet. Abdomen distinct quinquearticulate. 


Sp. Cercops Holbelli KROEYER 1. l. Tab. vr. figs. 1—13. 
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___Leptomera Larr. (Proto LracH). Seven pairs of feet, arranged 
im a continuous series. Fifth pair of feet shorter, furnished with a 
small claw, slightly moveable. Three pairs of branchial vesicles at 
_$he bases of the second, third and fourth pairs of feet. Abdomen 
small, uniarticulate, with four appendages, elongate, biarticulate. 

Sp. Leptomera pedata, Gammarus pedatus ABILDGAARD, MUELLER Zool. 

danic. Tab. ror, figs. 1, 2, GUÁRIN Zconogr., Crust. Pl. 28, fig. 3. According 

to KROEYER Zeptomera ventricosa DESMAREST, Squilla ventricosa MUELL. 


Zool. dan. is the female of this species. To it belongs also Phthisica 
marina SLABBER Natuurk. Verlust. Pl. x. figs. 1, 2. 


The genus Proto of DESMAREST (Crust. p. 276) rests on imperfect observa- 
tions, and appears not to differ from Naupredia LATR. 


Section II. Genuine Amphipoda. Head distinct from the first 
segment sustaining a pair of feet. Segments of trunk mostly fur- 
nished with a distinct lateral part (epimeron). Mandibles supplied 
with palp. Tail made up of several segments, furnished with bifid 
feet. Body mostly compressed, arcuate. 

Comp. Mine EDwARDS Ann. des Sc. nat. XX. 1830, pp. 353-399, and 
H. Kroever Grenland’s Amfipoder. Kjöbenhavn, 1838. 4to. (printed sepa- 


rately from vir. Zh. der Kongel. Danske Videnskabernes Selskabs naturvid. 
og mathem. Afhandlinger, p. 229, &c.) 


Family XXII. Hyperina or Uroptera. Foot-jaws small, not 
covering the cibarious organs. Head large. Last abdominal feet 
at the apex of tail mostly resembling a flabelliform fin, foliaceous. 


Oxycephalus Epw. 
Pronoë GUÉRIN. 
Typhis Risso, Epw. 


Sp. Typhisferus Epw. Ann. des Sc. nat. Ll. PL rr, fig. 8, GUÉRIN Zconogr., 
Crust. Pl. 27, fig. 8; in the Atlantic near the Canary Islands. This genus 
and the preceding are remarkable for their long inferior antenne, which 
are bent at three acute angles. 


Phronima LATR. Antenne two short. Fifth pair of feet elon- 
gate, terminated by a hand broad, didactylous. Tail elongate, 
with five distinct segments, the sixth segment coalesced with fifth. 
Sp. Phronima sedentaria LATR., Cancer sedentarius Forsk., HerBst Krabben 

und Krebse, u. p. 136, Tab. 36, fig. 8, LATR. Gener. Crust. et Ins. Tab. mr. 


figs. 2, 3; this animal is found in the Mediterranean, where it lives in a 
kind of gelatinous keg, open at both ends, probably from a dead Beroë, 
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Primno GuÉriN. 





Themisto GUÉRIN. 


See GUÁRIN Mém. de la Soc. d' Hist. nat. de Paris, rv. pp. 379—386, 
PL 23; KROEYER Gronl. Amfip. pp. 63—68, Tab. rv. figs. 16, 17. 





Î 
Phrosina Risso, Dactylocera LATR. | 
Anchylomera Epw. an | 

Hieraconyxe GUÉRIN. 
Hyperia LArR. Antenne four. Feet slender, terminated by 
an ineurved hook, ‘Trunk broad, gibbous above; tail attenuated. — 


Lestrigonus Epw., Tyro Epw., Phorcus Epw., Hyperia Epw., 
Metoëcus Kroryven. 






Sp. Hyperia Latreilliù Epw., Ann. des Se. nat. XX. PL. rr, figs. 1 
GUÁRIN Zconogr., Crust. Pl. 25, fig. 5; Hiella Orbignii STRAUS-DURCK- 
HEIM, Mém, du Mus, xvrmm. 1829, Pl. 4. 

Note — Genus Daira Epw., is distinguished by having only two 

short antenne, and by the second pair of feet being didactylous. 
Metoëcus Krorver, furnished with four short subulate antenne, 
differs from the other Hyperie by the first and second pairs of feet 
being shorter and terminated by a didactylous chela. Gron, 
Amfip. pp. 60—63, Tab. rv. fig. 15. 


Family XXIII. Gammarina. Foot-jaws large, conjoined at 
the base, forming an accessory inferior labium, covering the cibas 
rious organs; cloven anteriorly into two laminse, and on the outside 
sustaining an articulate palp. Last caudal feet terminated by 
appendages styliform, more rarely foliaceous, not resembling a fin. 
Head congruous. 


Comp. H. KroryeR Nye nordiske Slcegter og Arter, henhörende til. Famd- 
lien Gammarina. Tidsskrift. TV. 1842, pp. 141— 166. 


A. Lateral parts of segments of trunk (eptmera) moderate, not 
covering the bases of feet. Abdominal feet six; the last terminated 
by two small oval laminee. 


Vibilia Epw. 
Corophium Larr. Two inferior antenne large, thick, pediform. 


Sp. Corophium longicorne, Cancer grossipes L., Oniscus volutator PALLy 
Miscell. Zool. Tab. rv. fig. 20, Spic. Zool. 1x. Tab. 4, fig. 9, GRONOV. 
Zoophylac. Tab. xv. fig. 7, GUÉRIN Zeonogr., Crust. PL. 27, fig. 1. 
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Add genera: Cerapus SAY, Alylus Lracn, Podoecerus Lracn, dc. 
Comp. Mrne Epwarps, Hist. Nat. des Crust. 11. pp. 58—70. 
Genus Zrichthonius MiiNe EpwArps, on the authority of KROEYER, 
does not differ from Podocerus, but rests on a sexual difference of 
the males. Zidsskr. 1v. 1842, pp. 163, 164. 
| z 

B. Four first segments of trunk with epimera large, covering 
ghe bases of feet. Abdominal feet six; the last terminated by 
styles, serving with the apex of the incurved tail for jumping. 


Body depressed. Anterior either all or the inferior terminated 
| by a filament setaceous, multiarticulate. 


Talitrus Latr. Mandibles furnished with a rudiment only of 
‚palp or destitute of palp. Superior antenne not longer than head, 
‚ shorter than the pedicle of inferior; inferior elongate. 


Genera : Talitrus and Orchestia LEACH. 


Sp. Talitrus saltator Epw., Cancer locusta L., PALL. Spic. Zool. rx. Tab. 4, 
fig. 7, DESMAR. Crust. Pl. 45, fig. 2, Cuv. R. Ani. éd. ill, Crust. PL. 59, 
fig. 3. This little animal, about 3” in size, is very common on-the Dutch 
coast, where it is constantly progressing in the sand by jumping. 


Orchestia is distinguished by the sheer-shaped form of the first and 
second pairs of feet; the second pair bas a large oval joint at the apex, on 
which the moveable curved claw is set; here belongs Orchestia littorea 

. Lracr, Baster Natuurk. Uitsp. m. Tab. 3, figs. 7, 8, DESMAR. Crust. 
Plange 3e 


Gammarus LATR. (Species from genus Gammarus FABR.). 
Mandibles furnished with palp. Superior antenne always longer 
than the peduncle of inferior, sometimes longer than inferior 
themselves. 


Sub-genera: Lysianassa Epw. (Á nonye Kroever), Alibrotus 
Epw. (Lysianassa previously), Phlias GuÉriN, Acanthonotus OWEN, 
Isa Epw., Anisopus Temerer., Amphitoë LeacH, Gammarus Epw., 
Ischyrocerus Kroeyer, Leucothoë LeAcH (Lycesta SAV.) and some 
others proposed by KRrorver |. 1. 


Sp. Gammarus fluviatilis Epw., Gammarus pulee Kocon, RaeseL Ins. IT. 
Suppl. Tab. 62; Koc and Gervais distinguish this species as Gammarus 
Reselii from Gammarus pulex FABR., DESMAR. Crust. Pl. 45, fig. 8, Gam- 
marus fossarum Kocu in HerricH-ScnarrERr Deutschl, Ins. Heft r 38, 
Tab. 1. LinNmus has confounded not only these two species, but also 
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others, as Orchestia littorea, under the name of Cancer pulex, Syst, nat, ed, 
E32, IT, p. 1055), 
Gammarus pulex FABR., GERv. is very common in ponds. The female 
carries her eggs under the body at the base of the feet, until the young 
emerge. Rwser saw the animals nibbling at roots, fruits, and other parts 
of plants which he gave them. Usually, however, they live on animal 
food, and according to De GEER, do not spare even the bodies of their 
companions. They attain a length of about 4’. The hinder end of the 
body is always bent downwards. Compare also on this species J. C, 
ZeNKER De Gammari pulicis FaBr. Hist. naturali et sangwinis circuitu_ 
convmentatio. Accedit Tab. cen. Jense, 1832, 4to, and, on the difference of 
the two species, GERVAIS Ann. des Sc. nat. ze Série, IV. 1835, Zoologie, 


pp- 127, 128. 


Orper IX. Stomatopoda. 


Two compound eyes, placed on a biarticulate moveable petiole, 
Antennee four, placed nearly in the same horizontal row; internal 
long, terminated by two or three multiarticulate setee, external 
mostly furnished at the base with an oval ciliated lamina. Feet of! 
trunk mostly in seven or six pairs, more rarely eight. Mouth, 
inferior, often situated between the bases of anterior feet. Branchie 
mostly adhering to the caudal feet, more rarely to the thoracic, never s 
covered. Tail mostly terminated posteriorly by a foliaceous pinna. 
Shell thin, in many almost membranous. 


Family XXIV. Unipeltata. Body elongate, narrow. Cephalo-- 
thoracie shield elongate, often produced over the back of the ante-- 
rior segments of trunk. Anterior segment of cephalothoracic shield, 
bearing the middle antenne and eyes, distinct. One pair of max-- 
illiform feet slender, elongate. Seven pairs of feet in trunk or 
thorax; first pair large, with last joint mostly falcate, dentate in- 
ternally; second, third and fourth pairs shorter, approximate to 
mouth, terminated by an oval hand and moveable hook; three last 
pairs slender, remote, mostly furnished with a styliform appendage. « 
Of caudal feet six pairs; the first five mostly bearing branchie of 





1 From a passage in the Fauna Suecica p. 246 “habitat ad littora maris vulga-» 
tissimus” it would seem, that LiNNmus probably by Cancer pulex had a species in view « 
different from Gammarus pulex or fluviatilis, perhaps Gammarus locusta FABR.; that 
he also confounded Orchestia with it appears, however, from his citation of BASTER. « 
Hence it is impossible to quote with justice Cancer pulex L. as a synonym of a 
determinate species, 
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_many filaments set pectinately on a peduncular cirrus; last pair ter- 
minated by two laminee oval, depressed, forming the pinna of tail. 


| 


Squilla FABR. (in part). Cephalothoracie shield tripartite from 
two longitudinal furrows, not covering the last segment of trunk 
at least, mostly not covering the three last segments. Branchize 
distinct adhering to the first five pairs of abdominal feet. 


Comp. LATREILLE Eneyel. méth., Hist, nat., Ins, Tom. X. pp. 467—475. 


Coronis Latr. Six last feet of trunk with appendage oval, plane, 
membranous. 


Sp. Coronis scolopendra LATR., GUÉRIN Zconogr., Crust. Pl. 24, fig. 2, &c. 


Squilla Larr. (and Gonodactylus ejusd.). Six last feet of trunk 

with appendage elongate, styliform. 

Sp. Squilla scyllarus FABR., Rumemius Amb. Rariteitkam. Tab. mr. fig. F — 
Squilla chiragra HerBst, Krabben, Tab. 34, fig. 2, LarreiLvE Eneycl. 
mêth., Crust, et Ins. Pl. 325, fig. 2. These species, in which the terminal 
joint of the shears is almost or entirely toothless and swollen at the base, 
form the genus Gonodactylus LATR. In most species this joint is small, 
eurved and densely toothed within. As, for example, Squilla mantis FABR. 
(Cancer mantis L. in part), DESMAR. Crust. Pl. 4r, fig. 2, from the Medi- 
terranean, Sqwilla maculata RuxruH. Tab. cit. fig. E‚, from the Mo- 
luccas, &c. 


Squillerichthus Epw. 


Erichthus LATR., Smerdis Lracm. Shell of eephalothorax not 
sulcate, produced over the last three segments of trunk. Rudi- 
ments alone of branchiee, adhering to the first pair of caudal feet, or 
branchiee none distinct. 


Sp. Zrichthus vitreus LArR., Squilla vitrea FaBr., Smerdis vulgaris Lracn, 
DesM. Crust. Pl. 44, fig. 2, &c. 


Alima LeraAcn. 


Comp. on this and the preceding genus, LEACH in Tucker's Narrative 
of an Expedition to explore the river Zaire. London, 1818, 4to, PP. 415, 
416, and fig. Pl. xr. 


Family XXV. Bipeltata. Cephalothoracic shield mem branous, 
pellucid, produced over the segments of trunk. Middle antenne 
terminated by two filaments. Six pairs of feet slender, elongate, 
furnished with a cirrus multiarticulate, pilose. 
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Fhyllosoma Lracu. Body depressed, covered by two shields, 
the first oval, the second transverse, placed above the trunk. Eyes 
set upon a long petiole. 

Comp. LracH in TvokeyY’s Bepedit, to the Zadre, pp. 416, 417, and fig, 
PL xr, Journal de Physique, Tom. 86, 1818, pp. 306, 307, GUÁRIN Mém, 
sur Organisation des Phyllosomes et Monographie de ce genre de Crust, 
Magasin de Zool. 1833, Cl. vr. PL, 6—13, C. GraENBAUR Ueber Phyllosoma 
in SIEBOLD and KorLrIKEr Zeitsch. f. wissensch. Zool. v. 1853, p. 352. 
The latter author, from the consideration of the circulation, which in its 


more minute details agrees with that of the decapods, thinks that Phyllo- 
soma ought to be arranged with these. 


a) Heternal antennae setaceous, longer than internal. Abdomen distinct 
from trunk, divided into segments, with terminal pinna. 


Sp. Phyllosoma commune TUoKEY LL, with fig, DESMAR. Crust. Pl. 44) 
fig. 5— Phyllosoma clavicorne Tuokey ibid. with fig., DESMAR. ibid. fig. 4. | 


b) Zrternal antennae lamellose, increased by a lobe at the base, shorter than 
internal. _Abdomen very short or triangular, continuous with the shield j 
of trunk. 


Sp. Phyllosoma laticorne Tucker 1. l, Cancer cassideus J. Forster, Nature 
forscher XVII. pp. 206—213, Tab. 5. dg 


Most of the species come from the Indian and African seas; yet one 
species from the Mediterranean is known. These animals gave occasion to 
the name of the family which does not apply to the following genus. 4 


Amphion Epw. Shell elongate, oblong, continuous, covering 
head and all the segments of trunk. Tail narrow, conical, come 
posed of seven segments, terminated by a flabelliform pinna. Ex 
ternal antenne long, furnished with an oval scale at the base, 
filiform. 


Sp. Amphion Reynaudiì Miunm Epwarps, Ann. de la Soc, entomol. 1. 1832 
pp. 336—340, Pl. 12 A, Hist. nat. des Crust. Pl. 28, fig. 8. 


Family XXVI. Oaridioidea or Schizopoda. Shell covering 
head and trunk, descending to the sides over the bases of feet, com= 
pressed. Abdomen long, made up of seven segments, the seventh 
with two lamellee of the last abdominal feet on each side composing 
a flabelliform pinna. Feet of trunk slender, natatory. 


This family forms by its habitus the transition to the following, 
from which, however, it differs by the absence of shear-shaped feet _ 
and by the gills not being included within the shell. 
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Leucifer Tomrson, Epw. Head narrow, produced into a pe- 
_ dumele sustaining the antenne and petiolate eyes, longer than the 
thoracie shield. Abdomen slender, elongate, with segments oblong. 
(Branchise unknown.) 


Compare Epwarps Hist. nat. des Crust. IL. pp. 467—469, Plate 26, 
fig. ro. Habit, excepting the head, nearly that of lima. 


Thysanopus (Thysanopoda Epw.). Shell anteriorly acuminate, or 
supplied with a rostrum. Maxilliform feet none. Eight pairs of 
feet of trunk; first seven slender, supplied with a cirrus or long 
external oar. Branchiee ramose, fasciculate, adhering to the base 
of thoracic feet, free. First five pairs of abdominal feet bifid, 
natatory. 


Sp. Thysanopus tricuspidatus MiLnm EpwArps, Ann. des Sc. nat, Tom. XIX. 
1830, pp. 451-460, Pl. 19, Hist. nat. des Crust. PL, 26, fig. 1. 


Cynthia THOMPSON. 


Miysis Larr. Shell with rostrum none or very short anteriorly, 
deeply emarginate posteriorly. Antenne long, external, with a 
basal lamellose appendage. Two pairs of maxilliform feet. Six 
pairs of feet of trunk -natatory, furnished with a long external 
articulate cirrus. Branchie none distinct. 


Sp. Mysis flezuosa, Cancer flevuosus Mueuu., Zool. danic. Tab. 66, figs. 1—g, 
HerBsr Krabben, Tab. 34, figs. 8, 9, RarHkKE Beitr, zur Fauna Norwegens, 
pp- 18—20.— Mysis oculata, Cancer oculatus O. F, FaBriom Fauna Groenl. 
Pp. 245, fig. 1 (copied in HerBsr Tab. 34, figs. 5, 6), &c. The size of the 


species of this genus varies from 6”—r1”; their synonymy is still very 
unecertain and confused. 


The thin dorsal shield or the shell probably serves for respiration, as in 
Apus. Compare on the structure of this genus H. Frey u. LEUCKART, 
Beiträge zur Kenntniss wirbelloser Thiere, Braunschweig, 1847, 4to, 8. 
110—130. 


Family of uneertain position. Cumacea KROEYER. 


Cuma Epw. 


Compare EDWARDS Ann. des Sc. nat. XII. 1828, pp. 294—296. 
Epwarps, at a later period (Hist. nat. des Crust, Tir. p. 553) announced 
the opinion that this genus has no foundation, and that the little animal 
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observed by him might really be the larva of some decapod. KRrorran 
idsskr. mr. 1841, pp. 503—534) has refuted this, having found other 
species of this form, and females with eggs in a sac beneath the abdomen, 
Cuma is thus an adult animal. It has no eyes, almost the form of à 
long-taïled decapod, but five thoracic rings are not covered by the shell, 
The superior antenne are short, the inferior in the female very short and 
rudimentary, in the male long. The feet have no shears. These animals 
resemble the Caridina, but perhaps better still might they be referred to 
the stomapods. GoopsIrR and KROEYER have adopted some new genera 
in this small family: Zeucon KRorver, Bodotria Goopsir and A launa 
Goopsrr, which last genus, however, KROEYER characterizes differently, 
See hereon Tidsskrift, Ny Raekke, 11. 1846, PP. 123—211. 


Orper X. Decapoda. 


Two compound eyes, placed on a petiole moveable, biarticulate, 
Antenne four. Carapace large, covering head, thorax and anterior 
abdomen. Branchiee adhering to the base of the posterior maxilli= 
form feet and of the feet of trunk, pyramidal, covered by the sides 
of the shield. Mostly three pairs of maxilliform feet, in a few only 
two pairs. Feet of trunk not changed, almost always in five pairs, 
in some six. Mandibles almost always furnished with a palp. 


Most crustaceans of this order have a very hard covering, and to it, 
with the exception of the Zimuli, the largest species belong : but 
there are many small ones also. It is the most numerous and the 
most important to man on account of the quantity of edible species. 


Section 1. Macroura. Post-abdomen large, often longer than 
cephalothorax. Penultimate segment with lateral appendages form- 
ing with the last segment a terminal pinna of the tail, mostly 
flabelliform. 


Antenne long, the middle exsert, terminated by two or three 
setaceous filaments. Vulve situated in the first joint of the third 
pair of feet, 


The third pair of foot-jaws are elongate, whilst on the contrary 
they are broad in the following division and cover the oral apparatus. 
The caudal feet are mostly more developed than in the following 
division, and serve for swimming. The shell is not so thick as in 
the Brachyura and at the same time less hard. 


Family XXVII Caridina. Middle antenne inserted mostly 
above the lateral, more rarely in the same horizontal plane as lateral. 
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MBeduncle of lateral antenne entirely covered by a large scale. 


i 


Body compressed, with post-abdomen incurved. Integuments thin, 
almost membranous. 


Acetes Epw. Maxilliform feet in two pairs. Only four pairs of 
feet of trunk, the last two pairs being deficient; all filiform, long, 
none didactylous. 
Sp. Acetes indicus EDWARDS, Ann. des Sc. nat. XIX. 1830, p. 350, Pl. XI. 
fig. 1. adr” 
Sergestes Epw. Maxilliform feet in two pairs. Feet of trunk 
in six pairs, filiform, slender, last pair very small, none didactylous. 


Sp. Serg. atlanticus MiLNm EDWARDS, Ann. des Sc, nat. xIx. Pl. x. fig. 1. 


Penceus FABR. Feet slender, furnished with a palpiform lamel- 
lose appendage at the base; three anterior pairs armed with a small 
didactylous chela. Lateral antenne very long. Shell carinate. 

Sp. Peneeus sulcatus, Palemon sulcatus Orrv., Epw. Mist. nat. des Crust. 
Pl. 25, fig. 1 ;— Peneus trisulcatus LracH, DESMAR. Crust. Pl. 39, fig. 3 ;— 


Penceus setiferus, Cancer setiferus L., SEBA Thesaur, ur. Tab. 17, fig. 2 
(copied in Zneyel. méth., Crust. Pl. 2gr, fig. 2) &e. 


Add genera: Sicyonia Epw., Zuphema Epw., Stenopus LArr., 
Aristeus DUVERNOY. 


Ephyra Roux. 


Pasipheea SAvreNy. (In these and the following genus only two 
anterior pairs of feet are didactylous.) 


Oplophorus Epw. 


Palemon Darp., Far. Middle antenne superior, with three 
getze. Shell carinate in the middle, keel produced anteriorly into 
a recurved serrated rostrum. Feet of trunk in five pairs, without 
palp or lateral appendage ; two anterior pairs didactylous. 


Sp. Palwmon squilla FaBr., Cancer squilla L., Baster Natwurk. Uitspann. 
m. Tab. nm. fig. 5, GUÉRIN Zeonogr., Crust. Pl. 22, fig. 1 ; the prawn 
(steurkrab, crevette, salicocque) &e. A fossil species, from the lithographic 
stone, Palwmon spinipes, of which BAJEr (Oryctogr. Norica. 1758, Tab. 
var. Suppl. fig. 9) and WarcH and KNORR have given figures, the last of 
which is copied by DESMAREST rust, fossiles, Tab. xr. fig. 4, appears to 
stand between Palemon and Sergestes and has long spines on the fore feet. 


Add genera: Pandalus Lracu, Lysmata Risso. 
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Hippolyte Lracu. Middle antenne superior, with two setee, the 
external seta excavated beneath, external antenne with a lamel- 
lose appendage elongate, obtuse, and a long multiarticulate seta, 
Shell carinate, supplied anteriorly with a serrated frontal rostrum, 
Third pair of maxilliform feet narrow, mostly furnished with a 
pilose palp at the base. Five pairs of feet, the two anterior didac= 
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tylous. Abdomen gibbous, with third segment large, fourth in= 


flected beneath, and incurved. 


Sp. Hippolyte Sowerbyi Lumacr, DeESMAR. Crust, Pl. 39, fig. 1, &e. Compare 
on this genus H., KRroryeRr in Kongel. Danske Vidensk. Selsk, naturv, gy 
math. Afh. IX. 1842, pp. 209—360. 


Bhynchoeinetes Epw. 


Gnathophyllum LATR. 
Alpheus FABR. 


Pontonia LATR. 
Sp. Pontonia tyrrhena LATR., Alpheus pinnophylax Orro, Nov. Act. Acad. 
Cees. Leop. Carol. xir. 1828, Tab. xx1. figs. 1, 2. 
Add genera : Athanas Lracm, Nika Rrsso, Atya LieacH and some 
others, on which see Mine Epwarps, Mist. nat. des Crust. IL. 
pp. 347—366. 


Crangon FABR. Four antenne inserted almost in the same 
plane, dilated at the base, terminated by a double filament. Shell 
depressed, with a very short anterior process. Five pairs of feet, 
first pair thicker than the rest, subdidactylous, with internal finger 
very short, immoveable. 

Sp. Crangon vulgaris FABR.,‚ Cancer crangon L., Resrr Ins. 1m. Tab. 63, 
Baster Natuurk. Uitsp. 11. Tab. rm. figs. r—4, Ta. Bern Brit. Orustt 
p. 256. The Shrimp, crevette ; attains a length of fully 2” ; the second pair 
of feet is about as long as the third ; this species is very common on our 
shores, and well known on account of the agreeable taste of its flesh, In 


some other species the second pair of feet is very short. They form the 
genus Zgeon Risso, Pontophilus LEACH. 


Add genera : Sabinea OWEN, Argis KROEYER. 


Compare KROEYER Z'idsskr. IV. 1842, pp. 267, 268. 


1 A History of British Crustacea, by Tu. Bern. London, 1844 to 1848, 8vo. (only 
VI, parts have yet appeared ; this work contains very beautiful wood-cuts). 
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Family XXVIII. Astacina. Four antenne inserted in nearly 
the same transverse line, unegual, the middle with two setee, shorter. 
Anterior feet chelate. Shell mostly hard, calcareous. Branchiee 
fasciculate, composed of cylindrical filaments. 


Astacus GRONOv., FABR. Lamellar appendage, dentiform or 
hastate, mostly small, at the base of lateral antenne. Three first 
pairs of feet didactylous, first pair large, thick. Caudal pinna with 
lateral lamellee bipartite transversely. 


Nephrops Lracm. Scale at the base of external antenne longer 
than the peduncle. Eyes large, reniform. Frontal rostrum elongate, 
denticulate on both sides. 


Sp. Nephrops norwegicus LurAcH, Cancer norwegicus L., DesM. Crust. Pl, 37, 
fig. 1, GUÉRIN Zconogr., Crust. Pl. rg, fig. 1. 


Astacus LieacH (Astacus and Homarus Epw.). 


a) Last segment of thorax mobile. Squama of external antenne 
mobile, acuminate. Astacus, 


Astacus fluviatilis FABR., Cancer astacus L., Rasen Ins. mT. Suppl. 
Tab. 54—61, GUÉRIN Zeonogr., Crust, PI. 19, fig. 2, HERRICH-SCHAFFER 
Deutschl. Ins. Heft 186, Tab. 23; the eray-fish, river-cray ; attains a length 
of 3’ to 4”. Of this species, which is dispersed almost over the whole of 
Europe, there are some varieties which Koo considers to be species. 
HERRICH-SoHAFFER 1. 1. Heft 140, 186. 


b) Last segment of thorax cohering with penultimate by an immove- 
able connexion. Scale of external antennee small, dentiform. Gammarus 
or Homarus. 


Sp. Astacus marinus, Cancer gamvmarus L., BASTER Natwurk. Uitsp. 1. 
Tab. 1. DESMAR. Crust. Pl. ar, fig. r, the lobster, sea-cray ; on the coast of 
Norway especially. 


Compare on the different species of this genus ERrICHSON Archiv, 1846, 
pp. 86—103, 375—377- 


Eryon DesMar. (Fossil genus; see DESMAR. Hist. nat. des Crust. 
fossiles, p. 128.) 


Sp. Eryon Ouvierit Desu., BaserI Oryctogr. nor. Tab. 8, Suppl. fig. r, 
DerSMAREST Crust. foss. PL. ro, fig. 3, in the lithographie stone ; compare 
BRONN Zeth. geogn. pp. 473, 474- 


Thalassina LATR. Scale at the base of external antennae mostly 
none, in a few very small. Four anterior feet, sometimes only 
two, didactylous. Lateral lamelle of caudal pinna undivided. 
Posterior part of abdomen or tail elongate. 
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Galathea Fanr. Middle antenne short, geniculate, terminated 
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Compare LracH On the characters of the genus Thalassina of LATREILLE, 
Zool. Misc, 111. 1817, pp. 27, 28. 


k Accessory branchial appendages cylindrical, dichotomous, adhering to 
the abdominal feet. 


Callinidea Epw. 


Callinisea Epw., Jsea GUÉRIN. 


Compare Guérin Description d'un nouveau genre de crustace macroure, 
Ann. de la Soc. entom. de France, 1. 1832, pp. 295— 300. 


“et Eeternal branchice none. 


a) Four anterior feet didactylous. 


Thalassina Larr. (in part), Lracrm, Amius LEACH, Callianassa 


LrACH. 


Sp. Thalassina scorpionides, Cancer anomalus HeRBST, LracH Zool. Misc, 
Tab. 130, DESMAR. Crust. PL. 35, fig. 1, GUÉRIN Teonogr., Crust. Pl. 18, 
fig. 4 ; from the coast of Chili —Callianassa subterranea LeracH, DESMAR, 
Crust. Pl. 36, fig. 2, GUÉRIN Zconogr., Crust. PL. 19, fig. 4, on some parts 
of the English coast and in the Mediterranean. According to EDWARDS 
Callian. laticauda Orro, Nov. Act. Acad. Ces. Leop. Car, Tom. XIV, 
Tab. 21, fig. 3, is not specifically different from it. 


b) Two anterior feet alone didactylous. 


wer 


Genera: Gebia Lracm and Glaucothoë Epw. (Prophylax Larr.f) 


ij 


Note Genus Megalopa Leacm, Megalops Epw., placed here by 


LATREILLE between Galathea and the preceding genera, must be 
suppressed; from the observations of THomPsoN and RArHKe i 
belongs to the earlier forms of brachyurous Decapods. The same 
conclusion is to be formed respecting Monolepis SAV. 


THOMPSON Phil. Trans. 1835, pp. 358—362, Pl. v.; RarnkeE Beitr. & 
Vergl. Anat. 1842, p. 46. 


at the apex by two setee; external long, with elongate, multiarticù- 
late seta, without a scale at the base. First pair of feet large, 
chelate; fifth pair of feet slender, recurved. Shell ovate, depressed. 


Galathea and Grimothea LEACH. 


Sp. Galathea strigosa FABR., Cancer strigosus L., Drs. Crust. Pl. 33, fig. bo 
GUÉRIN Zconogr., Crust. PL. 17, fig. 3. 


ND ONE 
ed 3 
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glea Leacn. 


Sp. diglea levis, Galathea levis Tuarr., Eneyel., Hist. nat. Orust. Pl. 308, 
| fig. 2, DESMAR. Crust. Pl. 33, fig. 2. 


Porcellana Lam. Middle antenne very short, hidden beneath 
frons, with double seta, external long, terminated by a multiar- 
ticulate seta, and without scale at the base. First pair of feet didac- 
tylous, large, depressed, with chela large ; fifth pair of feet slender, 
recurved. Shell depressed, suborbicular. Tail reflected under 
thorax. 


Sp. Porcellana longicornis Lat, Cancer longicornis PENNANT, Pncyel. méth., 
Ins. et Crust. PL. 275, fig. 3, Bern Brit. Orust. Pl. 193; in the Baltic, 
also on our coasts. This genus forms the transition to the Decapoda 
brachyura. LmracH distinguishes this and some other species of Porcellana 
by the name Pisidia, as a separate genus. 


Family XXIX. Zortcata (Locuste LATR). Four antenne 
inserted almost in the same transverse line, middle filiform, bisetose 
at the apex, external without scale at the base. Feet monodacty- 
lous, subequal. Sternum broad posteriorly. Shell hard. 


Palinurus Darp, FaBr. External antennse setaceous, very 
long, thick at the base, aculeate. Shell muricate. Eyes large, 
approximate. 


To this genus belong different species of large crustaceans, which in- 
habit rocky places in various seas. In the Mediterranean is found Pali- 
nurus vulgaris LATR., Cancer homarus L. (excel. Synon.), DESMAR. Orust. 
PL 32 ; the Greeks named this animal kapagós, the Romans locusta, from 
which the French name langouste is derived. The flesh and also the eggs 
of these crays are renowned as delicacies. Amongst the exotic species, 
there are many of which the internal antennee have two long filaments, as 

_ Palinurus guttatus Larr., Pneycl., Ins. et Crust. PL. 313, from the West 
Indies, Pal. japonicus V. SteBorp, De HAAN Faun. japon., Crust. Tab. 
41, 42, &c. 


Scyllarus Far. Lateral antenne without filament, pedunecles 
with joints foliaceous, plane, broad. Eyes mostly very remote. 
Fifth pair of feet in females subchelate, with two small fingers. 


Sp. Scyllarus arctus FABR., Cancer arctus Lu. (excl. Synon.), SULzZER Gesch. 
der Ins. Tab. 32, fig. 3, Cuv. R. And, éd. ill., Crust. PI. 45, fig. 1; in the 
Mediterranean. In Scyllarus orientalis FaBr., the eyes stand still further 
apart, entirely at the margin of the shell, which is very broad forwards 
and becomes narrower backwards. RumruH. Amb. Raritk. Tab. rr. fig. D, 
“DESMAR. Crust. Pl. 3r, fig. r. This species forms the genus Thenus 
Lraca. In some species from foreign seas the eyes are placed more in the 
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middle of the shell, and this is very broad, and incised deeply on each side. 
They form the genus Zbacus LRACH ; to it belongs Scyllarus antarcticus 
FaBR., Rumpr. 1, 1. fig. c. 


Family XXX. Anomura (Anomala LArr.). Four antenne 
inserted nearly in the same transverse row, or middle superior; 
external antennee without scale at the base. . Eyes placed on a 
petiole, very often elongate. Two or four posterior feet less by far 
than the rest. Abdominal feet imperfect, small, deficient in some 
of the segments. Lateral appendages of penultimate segment of 
abdomen reflected at the sides, never composing a flabelliform 
pinna. 


Phalanx 1. Pagurina (Paguride Berr). First pair of feet 
didactylous, chelate. Appendages of penultimate segment of abdo= 
men short, composed mostly of two parts, ineurved, inserted on 
a short peduncle, not foliaceous. Integuments of abdomen often 
soft, mem branous. 


Pagurus Darp, FABR. Abdomen contorted, membranous, sup- 
plied with thin calcareous lamine scattered in the back. Fourth 
and fifth pairs of feet very short, subequal. 


Pagurus Larr. Middle antenne short, with two very short 
terminal setse. 

Sp. Pagurus Bernhardus FaBR., Cancer Bernhardus L., SWAMMERDAM 

Bijbel der Nat. Tab. xr. DESMAR. Crust. Pl. 30, fig. 2, the hermit-crab ; 


lives in different turbinated shells, when full-grown in the shell of Buc- 
cinum undatum. 


Note —Add genus Cancellus Epw. 


Compare MriLNE EDwARDS Observations sur les Pagures, &ec., Anm. des 
Sc. nat. 2e Série vI. 1836, Zool. pp. 257—288, Pl. 13, 14; ejusd. Sur 
guelgues nouvelles espèces du genre Pagure, Ann. des Sc. nat. zième Série Xx. 
1848, Zool. pp. 59—64. 


Caenobita Larr. Middle antenne long, with peduncle elongate 
and two unequal setee, one of them long. Î 


Sp. Canobita Diogenes LatrR., Zneyel. méth., Crust. Pl. 284, figs. 2, 3, 
Epwarps Hist. nat. des Crust. Pl. 22, figs. 11—13. 


Birgus Lracm. Abdomen broad, covered above by & tabulate 
calcareous erust, membranous below. Fourth and fifth pairs of 
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feet chelate, unequal, the last much smaller. Middle antenne 
_elongate, with two unequal sets at the apex. 


Sp. Birgus latro, Pagurus latro FABR., DESMAR. Crust. PL. 30, fig. 3. 


Phalanx IL. Hippoidea. First pair of feet monodactylous or 
subchelate. Four or six following feet with last joint pinniform, 
lamellose. Fifth pair of feet short, thin, ineurved. Penultimate 
segment of tail with two appendages on each side lamellose, oval, 
eiliate. Shell oblong. 


Hippa FaBr. (exclusive of some species). External antennee 
very long, terminated by a multiarticulate ciliated seta. First pair 
of feet with terminal joint lamelliform. 


Sp. Hippa emerita, Cancer emeritus L., DESMAR. Crust. PL. 29, fig. 2, on the 
coast of Brazil. 
Remipes Lat. Middle antennee bisetose at the apex, longer 
than external. First pair of feet long, with last joint acuminate. 
Sp. Remipes testudinarius LATR., Hippa adactyla FABR., Cuv. R. And, éd. 1. 


PL. 12, fig. 2, DESMAR. Orust. PL, 29, fig. 1, from the coast of New 
Holland. 


Albunea DAup., FAB. (in part). Middle antennee longer than 
external, terminated by a single seta, very long. Anterior feet sub- 
chelate, with moveable finger incurved. Shell oblong, with anterior 
margin broader, almost straight. 


Sp. Albunea symnista FABR., DESMAR. Crust. Pl. 29, fig. 3, GUÉRIN Jeonogr., 
Crust. Pl. 15, fig. r, from the Indian Ocean. 


Section IL. Decapoda brachyura (Kleistagnatha Farr.). Tail 
or posterior part of abdomen small, refleeted forwards, almost 
always received in a furrow of sternum, not terminated by a pinna, 
with appendages filiform, in females oviferous, not natatory. Third 
pair of maxilliform feet broad, covering the cibarious organs. Vulve 
mostly situated in sternum, between the bases of third pair of feet. 


Antennse short ; middle received in a furrow under the anterior 
margin of shell in most, terminated by a double subulate seta. 


A. Two or four last feet inserted towards the back, not in the 
same plane with anterior feet. 
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„Family XXXI. Notopoda Larr. 
T Vulve at the base of third pair of En 


Ranina LAM. (Species of Albunea FABR.). Antenne short, 
Shell oblong, oval or obtrigonal. Chelee compressed. Tail short, 
extended. 


5 ! 
Sp. Ranina dentata LATR., Cancer raninus L., RumeH. Amb. Rariteitk, — 
Tab. vm. fig. T,‚ v‚, GUÁRIN Zeonogr., Crust. Pl. 14, fig. 3, Dr HAAN » 
Crust., Faun. Jap. Tab. xxx1v. XXXxv. figs. 1—4; from the Island of! 
Maitiine to Japan. P 





Note. —Add genera: Notopus De HAAN (Notopus dorsipes from which 
Raninoïdes Epw. scarcely differs), Ranilia Epw. and Zyreidus De HAAN, 


Homola LracuH. External antennee terminated by a long seta, _ 
middle not received in a suleus of frons. Shell oblongo-quadrate, 
spinose. Tail inflected beneath. Feet elongate; fifth pair of feet 
dorsal, subeheliform. 


Sp. Homola spinifrons LRACH, DESMAR. Crust. PL. 17, fig. 1, from the Medi 
terranean. This genus, like the preceding, has alliance with Zippa. 


Lithodes Tuarr. Shell obcordate, anteriorly rostrate, aculeate 
and tuberculate. External antenne terminated by a long seta. 
Tail inflected beneath. Second, third and fourth pairs of feet long, 
spinose ; fifth pair of feet minute, almost hidden under the posterior 
margin of shell, eylindrical, with apex didactylous, obtuse. 


Sp. Lithodes arctica Liam, Cancer maja (excl. Syn.) PoNTOPPIDAN Norges 
Naturl. Hist. 11. p. 286 (with fig. at p. 276), HerBsr Krabben, Tab. xv 
DESMAR. Crust. Pl. 25. This species, living in the North Sea, is named 
Troldkrabbe, Devil's Crab. The feet measure fully 2 feet, although the 
shell is not larger than 5 inches. 


Droma DArp., FABR. Internal antenne received in sulcus of 
frons. Shell orbicular, very convex. Feet short or moderate ; four 
or more rarely (Dynomene LATR.) two last dorsal, subcheliform at 
the apex. 

Sp. Dromia Rumphii, Cancer Dromia L., Rumrpm. Amb. Rariteitk. Tab. XL 
fig. 1 ;— Dromia nodipes LATR., GUÉRIN Zconogr., Crust. PL. 14, fig. 66, &e. 
These crustaceans seize with their hind feet, which are placed on the back, 
different objects met with in the sea, Alcyonidie, sponges, &c., and fix 
them as a covering on the shell. 

tT Female orifices of generation in the middle of sternum, 
between the bases of third pair of feet. 
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t Dorippe Darp, Fapr. Shell depressed, anteriorly narrower, 

truncated. Second and third pairs of feet very long, with last 

joint long, subulate; fourth and fifth pairs dorsal, short, subcheli- 

form. Tail inflected downwards. 

Sp. Dorippe lanata Boso, Cancer lanatus L., DrSMAR. Orust. PL 17, fig. 2; 
from the Mediterranean. 


B. Feet all in the same horizontal plane inserted at the inferior 
surface of sternum. Tail always inflected downwards. 


f Area of mouth (space bounded by the third pair of maxilli- 
“form feet) triangular, anteriorly narrower, often produced almost as 
far as the anterior margin of shell. ‘Third pair of maxilliform feet 
slender or narrowed anteriorly, triangular. 


Family XXXII. Ozxystomata Epw. (in part). 


Corystes LarTr. External antenne setaceous, ciliated, very long. 

_Shell oblong, oval. First pair of feet cheliform, the rest with last 
joint subulate, acute, elongate. 

Sp. Corystes dentatus, Albunea dentata FABR., DESMAR. Crust. Pl. 3, fig. 2, 

Beru Brit. Crust. p. 129, buries under the sand, sending out the antennee. 


alone above it; the males have shears of twice the length of the body. This 
species is found on the English and French coasts. 


Atelecyelus LRACH. 


Add genus T'hia LRACH and some others, on which see Mine EDWARDS 
Hist. nat. des Crust. 1. pp. 141151. 


Leucosia Far, Larr. External antennee very small, internal 
eoncealed in little pits. Eyes minute. Shell solid, mostly rotundato- 
ovate. Branchial cavity closed below, no fissure at the bases of 
maxilliform feet. Tail with four or three segments. 


Several sub-genera proposed by LeacH: /phis, Nursia, Persephona, 
Tea, Philyra, Ebatlia, Myra, [lia. Add Oreophorus Rurer. 


Note. —Hsre also Bellia Epw., a new genus, seems to be referrible. See 
Ann. des Sc. nat., 3ième Série, Tom. IX. 1848, Zoolog. p. 192. 


Sp. Leucosia craniolaris FABR., DESMAR. Crust. Pl. 27, fig. 2. 


Hepatus LATR. 


Matuta FABR. Antenne short, external minute. Two anterior 
feet short, with chela concave internally, crested above; remaining 
VOL. L 43 
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feet with last joint lamellose, lanceolate or oval. Shell suborbieular, 
with anterior margin dentate, with a strong spine on each side pro- | 


duced above the second pair of feet. 


Sp. Matuta victor FABR., RumPH. Amb. Rariteitk. Tab. vin. 8, DESMAE « 


Crust. PL. 7, fig. 5; in the Indian Ocean, also in the Red Sea. 


Orithyia Dap, FABr. Shell muricate oval, truncated anteriorly. 
Fifth pair of feet terminated by an oval lamina. 


Sp. Orythia mamillaris FABR., DEsMAR. Crust. PI, 19, fig. 1, GUÉRIN Zconogr., 
Crust. Pl. r, fig. 2 ; from the Indian Ocean and the coast of China. 


Mursta LrEACH. 


Platymera Epw. 


Calappa Darp, Fagr, External antenne short, with basal 
joint broad. Shell short, convex, broader posteriorly, covering 
with its margin produced the contracted feet. First pair of feet 
with chelee large, compressed, crested above, with inner concave 
side excised at the outer margin of shell. Remaining eight feet 
with last joint styliform. 

Sp. Calappa gramdata FaBr., Cancer granulatus L. (excl. Synon.), HeRrBST 
Krabben 1. Tab. 12, figs. 75, 76, Cuv. R. Ani, éd. dl, Crust. Pl, 38, fig. mj 


from the Mediterranean ;— Calappa tuberculata FABR., DESMAR. Crust, 
PL. ro, fig. r ; Red Sea, Indian Ocean, &c. 


Note —Add sub-genus Camara Dr HAAN. Sp. Calappa fornicatay 
Cancer calappa L. 


tf Area of mouth quadrate, anteriorly remote from the margin 
of shell. Maxilliform feet broad. 


Family XXXII. Majacea Dre HAAN, Ozyrhyncha Epw. 
Space between the origin of middle antenne and the area of mouth 
large, scarcely broader than long. Shell triangular or subovate, 
anteriorly narrowed, mostly running into a frontal rostrum. Feet 
mostly elongate, never natatory. 


Inachus Far. (in part). Feet slender, very long, elongate; 
second pair very often longer than first. Third joint of maxilliform 
feet obtrigonal or obovate, sustaining the fourth on its apex. 


Leptopodia Lracu. Rostrum very long. Peduncle of eyes 
short. 







an 
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Sp. Jmachus sagittarius FaBR., DesMar. Crust. Pl. 16, fig. 2, GUÉRIN 
Zeonogr., Crust. Pl. 11, fig. 4; from the West Indies. 


Note. — Genus Pactolus LrAcH to be obliterated; comp. DE HAAN 
Fauna Japon, Crust. p. 89. 
Latreillia Roux. … (Is this its place f) 
Stenorhynchus LAM. 


Inachus Liacm. Peduncles of eyes capable of concealment back- 
wards in a pit. Rostrum short. First pair of feet in males longer 
than shell, in females short. 

Sp. JInachus Scorpio FaBR., Cancer Dorsettensis PENN., DESMAR. Orust. 


Pl. 24, fig. 1, Beuu Brit. Crust. p. 13, in the North Sea and the Atlantic 
oeean…— Jnachus leptochirus LrAcH, BELL ll, p. 18. 


Maerochira Dr HAAN. Shell cordate, posteriorly broad, tuber- 
eulate and spinose, with rostrum bifid, and horns diverging. Chelee 
eylindrical, in adult males surpassing in length the second feet. 
Tail with seven segments in both sexes. k 

Sp. Znachus Kaempfert Dr HAAN, Faun. Japon, Crust. Tab. 25—28, a 
very interesting crustacean which, according to the characters of the 
oral organs belongs to Znachus, but by its size and by the long fore-feet 
or shears in the male differs from it. These may attain the length of 
4 feet, and the thickness of the thigh-bone of a man, as was already 
figured by Kaxrrer, Beschrijv, van Japan, Amsterd. 1733, fol. p. roo, 
DISEEV, An 

Camposcia Latrr, Oncinopus Dre Haan, Eurypodius GufrIN, 
Achceus Leacu, Microrhynchus Beru. Here also Dr HAAN refers 
genus Halimus Ltr, resembling the Maja and Pisce. 


Sp. Halimus aries LATR., GUÉRIN Zeonogr., Crust. PL. 9, fig. 2. 


Egeria Larr. Feet slender, very long; second pair longer 
fhan first. Third joint of maxilliform feet quadrate, receiving the 
fourth joint in the upper margin at the internal angle. 

* Shell triangular, with rostrum two-horned. 
Euwrypodius GUÉRIN. 
*%* Shell orbicular, with rostrum short, narrow, the apex entire or emar- 
ginate. 
Doclea Leacu, Egeria Larr., Libinia Leacn. 
Sp. Zgeria arachnoïdes Larr., RumPnH. Amb. Rariteitk. Tab. vin. fig. 4; 
East Indies. 

Maja LAM. (exclusive of species). Feet moderate, first and 

second pairs longer. Third joint of maxilliform feet of third pair 
48— 2 


676 CLASS X. 







quadrate, receiving the fourth joint at the internal angle of the 
superior margin. External antenne with seta pretty long, sub- 
ulate, with elongated joints, first joint large, grown to the shell, with 
the external margin shutting in the orbit beneath. Shell mostly 
longitudinally triangular, or oval, spinose, with rostrum bicornute, Ô 
Abdomen in most composed of seven segments. 
Pisa Lracum (and Lissa ejusd.). Add sub-genera : Hyas LEACH, — 
Mycippa Lmacu, Leucippa Epw., Pericera Larr, H erbstia Epw. 
Sp. Hyas araneus LracH, Cancer araneus L., Cov. &. Ani, éd. dll, Crust, 
Pl. 33, fig. 2, Beru Brit, Crust. p. 31. N 
Maja Lam. (exclusive of several species). Add sub-genera; 
Acanthonyx Larr, Ohorinus Lracr, Mithra LracH and some 
others. Comp. De HAAN Ì.l. pp. 81—85. Ee | 


Sp. Maja squinado LaTrr., Cancer squinado HerBst, DesMaAR. Crust. Pl. at, 
Beru Crust. p. 39; on the S. and W. coasts of England, in the Mediter 
kh f 


ranean, &c. 


Parthenope FABR. First pair of feet very long, geniculate at 
the chela, remaining feet moderate. (Third joint of maxilliform 
feet as in Maja.) Basal joint of external antenne not concretg 
with shell, not closing the orbit. Shell mostly triangular, often 
broader than long, tuberculate. Rostrum short. Ì 

' 


Parthenope Fagr., LumacH (and Larabius LeacH). 


Sp. Parthenope horrida, Cancer horridus L., Rumra. Amb. Rariteitk. Tab 
Ix., DesMAR. Crust. Pl. za, fig. 1 ; from the Indian Ocean. 


Hthra Lracr, Lam. 


Cryptopodia Epw. 
Note — These sub-genera, scarcely distinct, differ from Parthenope in the * 
feet, as in Calappa, concealed under the shell. 

Family XXXIV. Cancerina (Arcuata and Quadrilatera LATR,_ 
Catometopa and Cyclometopa Epw.). Space between the origin 
of middle antennee and area of mouth short, transverse, much 
broader than long. Shell never running anteriorly into 'a frontal_ 


rostrum. 
A. Fourth joint of maailliform feet placed upon the middle apex 
or the external angle of third joint. 


Shell mostly subquadrate or trapeziform, with frons declining or 
perpendicularly inflected. 





CRUSTACEA. ‚OTE 


k Pinnoteres LATR. Shell orbiculate. Peduncles of eyes short. 
Chelze short, thick. 
Sp. Pinnoteres pisum LarR. (and Pinn. mytilorum ejusd.), Cancer pisum L., 
Fasr., Baster Natuurk. Uitsp. 1. Tab. rv. figs. 1, 2, Cuv. R. And, éd. dll, 
Crust. PL 19, fig. 1, Beru Brit. Crust. p. 121; in mussels. Another 
species, Pinnoteres veterum Bosc, lives in Pinna and was supposed by the 
ancients to warn this bivalve against impending danger (see CICERO de 
Fimib. mal. et bon. 11. Cap. 29, the mid.). 


The females are larger, have a broader shell and especially a much 
broader tail than the males, 


3 Sub-genera: Xanthasia, Pinniea Wuite, Ann. of nat. Hist. XVID. 
pp. 176, 177. | 
Grapsus Lam. Shell depressed, subquadrate, with frons broad 
and lateral margins almost straight. Eyes placed at the lateral 
angles of shell upon short thick peduncles. Middle antenne hori- 
zontal, coneealed under the reflected frons. First pair of feet short. 
Sp. Grapsus pictus LATR., Cancer grapsus L., DrSMAR. Crust. PI. 16, fig. 1, 
Cuv. R. Anù, éd. il., Crust. Pl. 22;—Grapsus variegatus LATR., Canc. 
varieg. FABR., GUÉRIN Zeonogr., Crust. PL. 6, fig. 1. 
Add genera: Sesarma Epw. (Pachysoma Dr HAAN), Varuna 
Epw. (Zrichopus De HAAN), Pseudograpsus Epw. and some others, 
which must be here omitted. 


Gecarcinus Lracm. Shell cordate, anteriorly broader, turgid, 
posteriorly truncated. Peduncles of eyes short, received in rounded 


furrows. 


Sp. Gecarcinus ruricola, Cancer ruricola Li, DESMAR, Crust, Pl. 12, fig. 2, 
&e. ; from S. America. 


This genus contains the so-called land-crabs, that live in woods. Some 
betake themselves at a certain time of the year to the sea to lay their eggs, 
and undertake the journey in large troops, as travellers relate, in a straight 
line, from which they cannot be turned by any opposition. 


Plagusia LATR. Frons excised on both sides for middle an- 
tennee denuded above, porrect. Shell broad, narrowed anteriorly. 
First pair of feet short. 

Sp. Plagusia clavimana, DESMAR. Crust. Pl. 14, fig. 2, &c. 


Ocypode Farr. Shell quadrate or trapeziform, anteriorly 
broader. Middle antenne short, with two very small setae; lateral 
antennee small. Eyes placed on long peduncles. Chela in males 
often very large on one side, far surpassing the chela of the other 
side. 
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Gelasimus Larr. Peduncles of eyes slender, cylindrical, with 
eyes terminal. Shell broader than long, trapeziform. 
Sp. Gelasimus voeans, Cancer voeans L., DE Greer Mém. p. s. à U Hist. des 
Ins. vim. PL. 26, fig. 12, from the coast of Brazil. Comp. LINN. Ameen, 
Acad. vr. p. 414 ;—Gelasim. Marionis Desm. Crust. Pl. 13, fig. 1, &c. 

Oeypode Larr. Peduncles of eyes acuminate, with a horn pro- 
duced beyond the eyes. Shell subquadrate. | 

Sp. Oecypode ceratophthalma FABR., Cancer cursor L., PALLAS Spicil. Zool, | 

ix. p. 83, Tab. v. figs. 7, 8, DesMar. Orust. Pl. 12, fig. 1; from the Red 
Sea and the Indian Ocean. 

Add genera Uca Liracr, Cardisoma Larr., Maerophthalmus Larr, 
Cleistostoma Dre HAAN, Hymenosoma Lwacm, Myctiris LATR., Doto 
De HAAN, &c. Comp. De HAAN Faun. Japon, Crust. p. ò, 
pp. 24—30. Here also belongs genus Malicarcinus W HITE. | 


B. Fourth joint of maailliform feet placed on the inner angle of 
third joint. 
Shell mostly arcuate anteriorly, with margin convex, truncated 
posteriorly. 
Telphusa Latr. Shell depressed, smooth, cordate, broad. Ex- 
ternal antenne very short, inserted near the peduncles of eyes. 
Sp. Telphusa fluviatilis Larr, Crabe de rivière Orrvier, Voyage dans 


V'Empire Othoman, PL. 30, fig. 2, DESMAR. Crust. Pl. 15, fig. 2; in fresh 
water in the south of Italy, Greece, Egypt, &c. 


Here belong also the genera Boscia Epw. and Prichodactylus LATR. 


Eriphia Larr. Shell cordate or trapeziform. External antenn@ 
exsert, remote at their insertion from the petioles of eyes. 
Sp. Zriphia spinifrons LATR., Cancer spinifrons HerBst, FABR., DESMAR. 
Crust. P]. 14, fig. 1. 


Add genera Luppellia Epw., (Wudora De HAAN), Z'rapezia LATR. 


Cancer FABR. (species from Cancer L., div. brachyur.). Shell 
broad, anteriorly arcuate, gibbous. Chelee thick. Eight remaining 
feet with last jomnt styliform, not natatory. Third joint of maxillie 
form feet of third pair quadrate. 

Sp. Cancer pagurus, Platycarcinus pagwrus LATR., Epw., DESMAR. Crust, 
Pl. 8, fig. 1; Beru Brit. Crust. p. 59; the convmon sea-crab ; 6 inches 
broad or broader, the shell reddish brown, granularly uneven and on each 
side with nine incisures or grooves; the shears smooth and, as in other 


species of this division, black at the point; this species is edible and 
very tasty. 
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Compare on this genus Ta. BELL Observations on the genus Carcinus &c. 
Transact. of the Zool. Soc. 1. 4, 1835, PP- 335-342 Pl. 43—47- 
Add genera : Gonoplax Lac, Pilunuus LracH, Xantho LEACH, 
and some others proposed by Dr HAAN. 


Portunus DALp., Fagr. Shell depressed, posteriorly truncated, 
mostly transverse, broader than long. Two last feet natatory, with 
tarsus depressed, flat. 


A. Two posterior feet alone natatory. 


Carcinus Leacu. Tarsus of fifth pair of feet narrow, lanceolate. 
Petioles of eyes short. 

Sp. Carcinus meenas, Cancer meenas L., Baster Natuurk. Uitsp. H. Tab. IE 
Bern Brit. Crust. p. 76; the shore-crab ; forward between the eyes the 
shell has three points, and on each side at the margin five triangular teeth. 
This crab is very common on our shores. 


Portunus Leacm. Tarsus of fifth pair of feet dilated, oval. 
Petioles of eyes short. 
Add sub-genus Thalamita LATR. and genus Lupa LEACH in part. 


Sp. Portunus puber LrACH, Cancer puber L., DESMAR. Crust. Pl. 5, fig. I, 
Bern. Brit. Crust. p. go. 


Podophthalmus Lam. Tarsus of fifth pair of feet dilated, oval. 
Peduncles of eyes cylindrical, very long, produced as far as the 
angles of shell, received in a canal in the margin of shell. Shell 
short, transverse, depressed, on both sides at the anterior angle bi- 
spinose. 

Sp. Podophthalmus spinosus Lam, Larr., Portunus vigil FABR. Suppl. 


Entom. syst. p. 363, DESMAR. Crust. Pl. 6, fig. 1, GUÉRIN Zeonogr., Orust. 
Pl. r, fig. 3; from the Indian Ocean. 


B. Fowr pairs of feet natatory, with tarsus foliaceous. 


Platonychus Larr. (and Polybius Lac, and species of genus 
Lupa Lweacu, sub-genus Neptunus De HAAN). 


Sp. Polybius Henslowii Leacu, DESMAR. Crust. Pl, 7, fig. 1, Beru Brit. 
Crust. p. 116. 

Lupa pelagica LracH, Cancer pelagicus L., Rumem. Amb. Rariteitk. 
Tab. vir. fig. R‚ DesMar. Crust. PL 6, fig. 2, De HAAN Crust. Jap. Pl. 
ix. X. ; this beautiful species with smooth shell running into a sharp point 
on each side between the second and third pairs of feet, is found in the Red 
Sea, the whole Indian Ocean, and especially on the coast of Japan, where 
it is very common, and a favourite food of the natives. 
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IN what precedes we have treated of the greater part of those 
animals that have no internal skeleton or no vertebree. There still 
remain however for our consideration many that, in the system of 
Linneus, were referred to the class of worms, but which by CUVIER 
were, first as a class, afterwards as a larger group constituting a 
primary form (typus), collected together and separated from the rest 
of the worms?. Since they do in reality form such a group, which 





1 Compare on this division of the Animal Kingdom, amongst others : 

M. Lister Zwercitatio anatomiea de Cochleis mamime terrestribus et Limacibus. 
Londini, 1694, 8vo. 

Ejusd. Hist. sive Synopsis method. Conchyliorum et Tabularum anatomicarum editio 
altera. Recensuit et indicibus auxit G. Hupesrorp, Oxonii, 1770, folio. 

M. ADANSON Hist. natur. du Sénégal. Coquillages. Avec 19 pl. Paris, 1757, 4to. 

J. X. Pour Testacea utriusque Sicilia eorumque historia et anatome, Tabulis cn. 
üllustrata. Parme, fol. Tom. 1. 1791, Tom. 11. 1795, Tom. mm. Pars prima posthuma ; 
edid. S. Derue Curse, Parme, 1826, Pars altera, auctore S. DELLE CHIAJE, Parme, 
1827 (this part remains unfinished). 

Cuvier Mémoires pour servir à L Histoire et à Anatomie des Mollusques, avec 
35 Pl. Paris, 1817, 4to. 

E. Forprs and S. HaNrey Nat. Hist. of British Mollusca and their Shells. 
London, 1848— 50, 8vo. 

G. JoHNsToN An Introd. to Conchology; or Elements of the natural Hist. of 
Molluscous Animals. London, 1850, 8vo. 

As manuals the following especially may be consulted : 

LAMAROK Hist. nat. des Anèmauë sans Vertèbres, 2e édit. par DESHAYES et 
Mine Epwarps, Tom. vr. 1835; H. Ducroray DE BLAINVILLE Manuel de Malaco- 
logie et de Conchologie, 1 Vol. 8vo, Paris et Strasbourg, 1825—1827, avec 107 Planches, 
and G. P. Dersnayrs Traité elémentaire de Conchologie, Paris, 1838 and foll. 8vo. 
(hitherto only g numbers have appeared). We shall principally refer to these two 
last works, besides GUÉRIN's Zconographie, for the figures, and only occasionally quote 
more extensive works of plates, as those of MARTINI and CHEMNITZ, KreNEr, &c. 

2 See p. 33 and 208. To the works of Cuvier referred to in the last of these 
pages, there ought to have been added one that was printed separately from the 
Decade philosophique, a journal with which I am not further acquainted, and which 
now lies before me: it is entitled, Mémoire sur la structure interne et externe et sur les 
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ay be compared with that of the vertebrate animals, to which four 
elasses belong, it is not imexpedient, before we pass to the consi- 
deration of the different classes which have here, with more or less 
propriety, been adopted, to indicate the common characters which 
distinguish the molluses from the rest of the worms. 

The body of these animals is covered by a skin, soft and con- 
stantly moist, to which the muscles are attached, and im which or on 
which a ealcareous secretion is usually effected. The external in- 
tegument, which indeed has also been named mantle (although 
properly a free production on the dorsal surface ought alone to bear 
that name), encloses as well the intestines as the nervous system 
also. The central parts of this nervous system consist of ganglia, 
which either form a ring round the cesophagus or lie more dis- 
_persedly, but not behind each other in a row on the abdominal sur- 
face, as is the case in the insects. The molluses ordinarily present a 
much less similarity of the right and left half of the body than the 
 articulate animals already reviewed by us, or the vertebral animals 
to be considered in the sequel. Many have no head distinct from 
the rest of the body. ‘The organs of sense are on the whole slightly 
developed. Im the most composite molluses however, in the Sepia 
and other Cephalopods, there are found not only two highly de- 
veloped eyes, but also rudiments of auditory organs. The move- 
ments are on the whole ereeping and slow. Some, that live in 
water, are immoveably attached to different objects. Many headless 
bivalve molluscs have indeed a springing motion, yet this is in a far 
| less degree successive than in articulate animals. 

The inferior degree of development of the organs of animal life 
‚is the cause that many writers of the present day, as LINNaUS 
formerly, still place the molluscs lower than the insects in the 
Arrangement of the animal kingdom. 

More perfect than the organs of animal life are those of the vege- 
tative, those for secretion, nutrition, and propagation. The respi- 
 ratory organs are usually gills. In most molluscs a heart is 
‚ present, which receives the arterial blood from the organs of respi- 
ration, and distributes it by arterial tubes to the different parts of 





afinités des animaux aurquels on a donné le nom de Vers. From this memoir read in 
1795 before the Soc. d’Hist. nat. of Paris, it appears that even thus early the class of 
_the molluscs was distinguished by Cuvrer and defined as in his later works. 
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the body. Capillaries are wanting, and the veins are replaced by 
sinuses, which have no proper walls, but are excavated in the 
different parts of the body. ‘The blood of molluses is commonly 
white or whitish blue. Some molluscs are bisexual, and require 
mutual impregnation; in others the sexes are distinct. The most 
are oviparous. ‘The eggs are surrounded by a thin shell (Chorton), 
between which and the yolk in some an albumimous fluid is inter- 
posed, and which is sometimes horny, and but seldom covered with_ 
calcareous incrustation. Often the eggs, when laid, are connected in 
bunches, or adhere to each other by a gelatinous mass. The num- 
ber of species that live on land is small in comparison of the much 
greater quantity of species that live in fresh, and especially in salt 
water. j 
Before we proceed to the division of the molluses, we would 
treat shortly of the shells which cover the body in most. The unie 
valve shells are called cochlece, the bivalve, as those of mussels,_ 
conche. There are also some molluscs that are covered by many 
pieces of shell. Such a multivalve shell (testa multivalvis) has the 
genus Ohiton, where transverse calcareous plates, lying behind one 
another in a row, cover the back. The bivalve shells are thicker 
at the part where they are connected with each other. This part is 
named the point (apex). At the point there are on the margin, within 
the shell, usually projections and hollows, which mutually fit into 
each other, and to which the name of hinge (cardo) is given. When 
this margin is smooth, there is said to be no hinge (testa acardis). 
In front of the point a slight depression is seen on the shell, which 
is named the male depression (lunula, by LiNNmus anus); behind 
the point is a chink, ordinarily smaller and more elongate, the fissurg 
(fissura, in French écusson, with Lannzus vulva). On this the liga= 
ment is usually situated which, formed of elastic horny fibres, runs 
transversely from one shell to the other. Where this ligament, as in 
most of the bivalve molluses, is attached to the outside of the shells, 
it is obvious that they will be opened by its contraction. Yet 
even where the ligament is placed internally the two shells are 
separated from each other by its elasticity, because in this case the 
fibres are forcibly compressed by the shell when closed. In those 
bivalve molluses which move freely, the opening of the shell is 
turned downwards, the point upwards, and the ligament backwards. 
LinNmus, in his description, placed the bivalve shell with its point 


End ve 
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downwards, and turned the ligament forwards. BLAINVILLE, on 
the contrary, described it in the position which we have indicated !. 

In the univalves (cochlee, testae univalves, subbivalves) the fol- 
lowing parts may usually be distinguished. The extremity of the 
spire is called the point (apez), which, when the animal is alive and 
in motion, is turned upwards and backwards. Ordinarily the cavity 
of the shell terminates in a point at this part, but it is sometimes 
truncated horizontally (ape decollatus s. truncatus), which must not 
be mistaken for an accidental fracture which always leaves an open- 
ing. In some univalve shells (as in the genus Patella), the cavity 
between the point and the aperture is neither twisted to the right or 
left, nor forwards or backwards. Im most, on the other hand, this 
cavity is turned. Usually all the turns run obliquely from above 
downwards (twrbinated shells, cochlea turbinata et turrita); yet in 
some the wreaths or turns run from left to right in a transverse 
direction, whereby the last wreath includes the rest externally (testa 
convoluta s. involuta, the involute shell, as in the genera Conus and 
Oliva), whilst others again are turned in one and the same vertical 

plane, from behind forwards and from above downwards (cochlea 
revoluta, as in the genus Nautilus). 

The opening (apertura) of the shell is opposite to the point. 
That part of the cavity, which is visible within the mouth, is called 
the throat (faux). The mouth may be excised with a sinus ante- 
riorly (apertura emarginata). Whenever it terminates forwards in 
a channel (apertura canalifera), then the tube is called the taz! 
(cauda s. rostrum). At the mouth the external margin (labium 
exterius s. labrum) is distinguished from the internal margin (labium 
internum s. margo columellaris). The spindle (columella) is that 
part which runs in the middle of the shell directly from the point to 
the aperture, and round which, as an axis, the wreaths are turned, 
Such a calcareous axis is not present in all univalve shells; to see 
this part distinctly, a shell sawn longitudinally must be provided. 
At the internal margin of the aperture there is often on the ex- 
tremity of the spindle, especially in the shells of younger molluscs, a 
cavity which is called navel (umbilicus). Shells, in which this aper- 
ture is wanting, are named dmperforate (cochlece imperforatee). 





1 That which with LiNNmus is the right and the left shell still preserves this 
name, since he turned the bivalve not only upside down, but also the fore part 
backwards. 
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The internal cavity of the shell may extend uninterruptedl 
through all the turns (cochlea monothalamta s. uniloculards), or may 
be divided by several partitions (cochlea polythalamia). A cylindrie 
cal tube traversing these partitions is named siphon (sipho). Such _ 
a many-chambered shell is that of the genus Nautilus. 

Cover (operculum) is the name given to a round calcareous or 
sometimes horny lamina, which in many molluscs is attached to 
the uppermost and hindmost part of the so-named foot, and which, 
when the animal retracts itself within the shell, closes the aperture, 
Sometimes a spiral line is seen on this part, as for instance im 
the genus Zurbo. Some writers name the shell, mm this case, testa_ 
subbivalvis. 

Finally, according to the direction of the wreaths, univalve 
shells are distinguished as right- and left-turned. Im most of them, 
when placed on the aperture with the point backwards, the external 
margin of this is on the right side, and the turns run from the point 
to the aperture from the left side to the right (cochlea deztra). If 
the converse takes place and the external margin of the aperture 
lies on the left, then the turns run from the right to the left side 
(cochlea sinistra s. contraria), and with this a displacement of the 
internal organs is connected. Some species of molluses have such a 
left-handed shell as the rule, and in others (as in Helix) shells of 
this sort occur as varieties or deviations, just as a displacement of 
the internal organs, of the heart at the right-side, &c. has been also 
observed occasionally in man!. 

What has been stated may suffice for the explanation of all 
most common and necessary terms?®. But for the general anatomy 
and physiology it is desirable to contemplate shells in another 
point of view, and to investigate the mode of their origin and 
composition. 

The formation of shells is effected by the external integument 


1 On such left-turned snail-shells CreMNirz has published various remarks and 
observations in the Journal Der Natwrforscher vur. s. 163—178, XI. s. 76—84 
That from the left-handed variety of Helix Pomatia right-handed young are again 
produced, was observed by him with perfect certainty ; bid, XVI. s. 111. 

2 Comp. A. Murray Fundamenta Testaceologie. Upsaliee, 1771, 4to, (also trans- 
ferred to LINN. Amcenit. Acad. vur. pp. 10/— 150); BLAINVILLE dn Dict, des Sc. nat, 
X. pp. 168—225, article Cónchologie (and the same writer in his Manual cited above) ; 
DeESHAYES, article Coquille, Dictionn. classique d’ Hist, nat. Tome Iv. 1823, pp. 431 


449, &c. 
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or mantle of molluses. RÉAUMUR! has illustrated the formation by 
his experiments. He found, on boring the shells of living snails, the 
aperture to become closed again by a thin layer occupying the whole 
of it, to which other layers were afterwards added. Thus there was 
no caleareous matter secreted at the edge of the aperture by vessels 
running in the shell, as in the reparation of bones where the forma- 
tion of new osseous matter proceeds from the extremities of the 
fractured bones. When, however, RÉAUMUR supposes that the forma- 
tion of shells is a mechanical transudation, that the secretion of lime 
on the upper surface of the mollusc may be compared to calcareous 
inerustations, which in certain waters and springs are formed round 
bodies immersed in them, that the skin of the animal, like a sieve, 
permits an adhesive fluid loaded with calcareous particles to escape, 
and that this fluid by evaporation and rest loses its watery particles, 
then his representation bears too forcibly the character of off-hand 
ideas respecting living beings, and Porr is so far justified in calling 
the origin of shells an organic origin, and in rejecting this mechani- 
cal explanation. It is clear that shells by the addition of new 
laminse become thicker. Im a shell several layers or calcareous 
gcales lie upon each other, which in bivalves originate from the 
point; hence the shell is, at this part, of greatest thickness, and 
becomes gradually thinner towards the margin. Thus every shell 
consists, as it were, of many others, all of which becoming larger 
and larger, lie under each other, whilst the innermost, the last 
formed, extends beyond the others at the margin. In oyster-shells 
and many other bivalves this may be clearly seen, and snail-shells 
also indicate the same; in younger univalves the number of turns is 
fewer; the larger shells of the same species present a greater num- 
ber of wreaths than the smaller, without however-those wreaths, 
that were already present in the young ones, increasing in size. So 
also the spines, tubercles, and other excrescences of univalves are 
at first short and obtuse, and become larger and more acute by the 
addition of new layers. The increase however is not at all times 
uniform, but in the cold of winter and the great drought of summer 





1 De la formation et de Váccroissement des coquilles, Mém. de Acad. royale des Sc. 
1709, Paris, 1733, pp. 364-400; Paris, 1741, pp. 303—311 ; comp. also Porr Testac. 
uiriusque Sicilie, Tom. 1. (in the introduction) and HEUSINGER System der Histologie. 
Eisenach, 1823, 1. 2tes Heft, s. 236—242. 
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is suspended. Hence stronger stripes arise, which indicate succes- 
sion in growth, and are the traces left of it. 

As to chemical composition, besides some other less constant 
constituents and a small quantity of phosphate of lime, univalve 
and bivalve shells consist principally of carbonate of lime and an 
animal substance, a membranous substratum, that remains after the 
calcareous matter has been dissolved by acid, and is usually very 
small in quantity compared with the calcareous matter. Porr, 
when he exposed the membrane to the fire, saw it quickly take 
flame, on which he perceived a smell like that of burning horn; a 
spongy carbon remained. 

This conducts us to a correct view of the nature of shells, 
which belong to the same tissue as horn, hair, and in part also 
scales, de. to horny tissue. In most animals the dermal skeleton! 
(such is the name given to the hard parts placed eaterzally, to 
which the muscles are attached,) is horny, whilst, on the other 
hand, cartilage is almost always the foundation of an internal 
skeleton, especially of a true neural skeleton. The microscopie 
structure of bivalve and univalve shells has been chiefly illustrated. 
by the investigations of CARPENTER. Im some bivalves the entire: 
substance of the shell consists of layers of membrane, without 
visible cells, in others such a membranous tissue forms the inside of 
the shell, whilst on the outside columnar, often hexagonal cells are 
visible under the microscope, which to the naked eye, or with the 
use of a lens, look like fibres. ‘They stand nearly at right angles 
on the surface of the shell from within outwards, and are filled 
with carbonate of lime. In each layer they are at that part only 
which projects beyond the edge of the preceding layer; thus they 
have been secreted by the edge of the mantle, whilst the whole 
mantle, in every new formation of a layer, produces a membrane 
that covers the inner surface of the entire shell. ‘The univalve 
shells of the gasteropodous molluses have only a small quantity of 
organic substance; in many three layers of plates may be distin- 
guished; the direction of these plates is different, and those of the 
middle layer intersect those of the external and internal at right 
angles. Every plate consists of a row of long columns, or pris- 
matie cells, which are arranged side by side!. 





1 See W. B. CARPENTER Annals of Nat. History, Vol. xm. 1843, pp- 377— 399, 
Pl. xm. Xrv. and especially his later, more general investigations, announced in 
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In many, especially bivalve shells, a horny, brown-yellow 
outermost covering is found, which has been named epidermis or 
recently periostracum also (in French Drap marin). Sometimes it 
is hairy or divided into scales, which however are more apparent at 
the margin of the shell, having been worn off from the parts pre- 
viously formed. This membrane has been regarded as a continua- 
tion of the cuticle of the mantle, by which this is connected with 
the margin of the shell. More correctly, perhaps, this covering may 
be explained from a confluence of the intercellular matter, a resi- 
duum of the formless homogeneous substance (the cytoblastema)*, in 
which the cells filled with lime were formed. Let it be supposod 
that at the outer margin of every layer this substance remains 
without cells, and consequently hardens like horn. If these edges 
should close upon each other, then a smooth epidermis will arise; if 

they should remain more distant from each other, then a scaly, floc- 
 eulent or hairy covering will be formed. 

The colours, presented by bivalve and univalve shells, are de- 
posited only in their outermost parts, the inner layers are white. 
This may be explained by the circumstance, that the colouring 
matter is secreted especially by the edge of the mantle. But the 
‚mantle grows with the animal, and thus each succeeding layer of 
the shell is coloured at its outer margin alone, whilst its remaining 
‚portion, secreted by the rest of the surface of the mantle, remains 
white. In this way a series of coloured edges arises, which, closing 
upon each other, form the outermost coloured surface of a shell. 
There are however some univalves (the genus Cyprea and some 
Olive) in which, when full grown, the colours are deposited not on 
the surface alone, but also in a deeper layer, whilst at the same 
time the superficial and the more deeply lying colours are different. 
These molluscs are at first covered with a thin shell, of which the 
colours must be ascribed to the edge of the mantle. As the animal 
grows, lateral appendages of the mantle are developed, which throw 
themselves like wings over the shell, and secrete on their outer 


Reports of the British Association for 1844 and 1847. The chief particulars of these 
Investigations may be also found in the Article Shell by the same writer in Topn's 
Cyelopedia, rv. 1849, p. 556, &c. 

Ì Page 17, 18. 
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surface a calcareous layer as hard as ivory and of a different colour, 
which covers the preceding layers!. j 

Many bivalve and univalve shells have on their inner surface 
lively and glancing colours, which must not be confounded with 
the external colours. They are the play of colours from the refrac- 
tion which is seen to arise on the transmission of white light 
through a prism, and which causes the beautiful phenomenon of the « 
rain-bow. The mother of pearl therefore is not to be ascribed to 
any special colouring matter, but to very fine streaks and folds of 
the internal membrane of the shells? It continues even after the 
carbonate of lime has been removed by an acid, and CARPENTER 
observed that the play of colour disappeared when he extended the « 
membrane with needles so that the folds were obliterated®. These » 
changes of colour are particularly beautiful in the genus Haliotis, a 
species of which is used by the Japanese to ornament the lackered 
furniture of their houses. 

Whenever the fluid, which forms this innermost layer of bi 
valves, is effused in the form of small drops, pearls arise, which 
have frequently a very irregular shape. These may accordingly 
exist in very different species of bivalves, also in turbinate uni 
valves; yet they arise usually in bivalves, and especially in Meleas 
grina margaritifera and Unto margaritiferus. The former species 
of conchifer is fished in the Persian gulph, the last is found im 
fresh water in different parts of Europe, and also in our country. 
According to Home, pearls have undeveloped eggs for a nucleus, 
which have remained accidentally on the outside of the EE 
within the shell. Such may often be the case, but there is no 


1 BRuGuIËRE in the Journal d'Hist. Nat. 1. 1792, pp. 307—315, quoted by 
ScnwrigGER Handb. der Naturgesch. der skelettlosen ungeglied. Thiere, s. 681. A dif 
ferent opinion of BRUGUIÉRE, that the animal of Cypraa leaves its shell, and forms à 
new one, though adopted by LAMARCK and ScHWEIGGER, can no longer be defended; 
compare DESHAYES in the new edition of LAMAROK Mist. nat. des Animaua s. Vertè- 
bres, X. p. 485. 

2 This was first announced br Brewster Phil. Trans. 1814. If a drop of sealing: 
wax be allowed to fall on a mother of pearl shell, the surface of the wax, which has 
been in contact with the shell, presents the same colours. It may be supposed that 
this was an impression of the surface. But it appears, that in this experiment a thin 
scale of the surface of the shell remains adhering to the wax. 

3 Annals of Nat. Hist. xrr. p. 382. 
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reason why the formation of pearls should not be ascribed also to 
other irritants affecting the mantle. It has been observed at least 

that injuries of the shells and wounds, caused by boring worms, 
have had the production of pearls for a consequence; and the secret 
of LiNNmus for favouring the production of pearls (in Unto), con- 
sisted, most probably, in boring the shell in different places in con- 
chifers, which were submitted to these experiments! 

The shells of molluses, from their variety of colour and form, 
constitute no small part of the ornament of natural-history collec- 
tions. The knowledge of eonchology is of the highest interest to 
the Geologist, since the petrified and extinct species afford im- 
portant characters for distinguishing the different strata. But, 
more than this, the knowledge of the molluscs is of great value to 
general physiology. To the celebrated Danish zoologist of the last 
century, O. F. Mverrer, the honour is principally due of having 
raised this part of natural history from the fondness of collectors to 
the scientific contemplation of naturalists; it was his impressive 
exhortation that thenceforward attention should not be confined 
solely to the house or the shell, but, above all, be extended 
to an accurate investigation of its inhabitant?. Already had SwaM- 
MERDAM in Holland, and MARTIN Lister in England, investi- 
gated the internal structure of some molluscs. Porr and Cuvier 
made this subject a primary object of their numerous inquiries, and 
thus, in the course of the last fifty years, and even in our own day, 
through the labours of DerLe CHIAJE, OweN and others, a clear 
and extensive view has been obtained of a field of comparative 
anatomy that previously was almost unknown. ‘his was an inesti- 
mable gain for a science which, if it is indeed to exercise an 
important influence on physiology, must not, in any sense, be 
limited to a few classes of animals, but must, in reality, be com- 
paring, and must compare generally. 





1 Compare CHEMNITZ Vom Ursprunge der Perlen, Naturforscher, XXV. Halle, 17gr, 
8. 122—130, and BECKMANN's Geschichte der Erfindungen, cited there. On the origin 
of pearls from eggs of Conchifers see Phil. Trans. 1674, Vol. 1x. pp. rr, 12, and 
especially E. Home in Phil. Transact. for the Year 1826, Part 3, pp. 338—341. This 
peculiarity had already been observed in 1673 by a Dane, H. ARNOLDT, at Christiana 
in Norway. 

2 See his Vermium terrestrium et fluviatilium isin Hauniee, 1774, 4to. Tom. 11. 
Preefat. p. 1. 
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Some molluses have no head distinct from the body. Here the 
principal mass of the nervous system is not placed near to or above 
the mouth, but if nervous ganglia be found in this situation, they — 
are inferior in development and size to other nervous ganglia; 
no nerves for special organs of sense arise from the nervous mass 
situated above the cesophagus. The mouth conducts immediately 
into the cesophagus, and has no teeth or tongue. These are named 
headless molluses (Acephala). The other molluscs have a head more 
or less clearly distinct. The head-bearing molluscs (Cephalophora 
or mollusca encephala) are more perfectly organised, and amongst 
them alone are species found which live on land; most of the 
species, however, reside in the water, like the acephalous molluscs, 
T'hese last may be arranged in two classes, the naked and the 
bivalve acephalous molluscs. 
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CLASS XT. 
TUNICATES (ZUNICATA)' 


Tre Tunicates are acephalous molluses without shells. The 
external covering is perforated by two openings, in other respects 
like a sac and entirely closed, of various thiekness and hardness, in 
some gelatinous, in others leathery. It consists of a tissue that is 
sometimes very composite, includes cells, fibres, nuclei, crystals also 
of carbonate of lime, and of which the fundamental matter contains 
no nitrogen, but only oxygen and hydrogen, and agrees in compo- 
sition with the vegetable cell-membrane (cellulose), as was first 
discovered by C. Scumipr in Ascidia mammilaris *. 

The intestinal canal forms in most of the Salpe some convolu- 
tions, which are united to form a clue which occupies a small part 
alone of the cavity of the body, and to which ForsKâr in his 
descriptions gave the unmeaning name of Nucleus. In Salpa pennata 
8. cristata Cuv., however, the intestinal canal runs straight from 
the mouth to the opposite end, and has, close above and behind the 
mouth, an expansion or stomach that terminates blindly and lies in 
the opposite direction. The mouth, placed internally and bordered 
by a tortuous band, is properly only the beginning of the cesopha- 
gus. A furrow in the middle of the body runs from the opening 
of the common integument, by which the water is introduced, to 
this commencement of the cesophagus, and serves probably to con- 
duct towards it the food that is conveyed with the water. [Above 
this furrow or semicanal, in the substance of the inner mantle is 
‚an organ, called by Huxrry endostyle, a long tubular filament 
‚with thick refracting walls. It is of various length, very short in 





1 Compare on this class : 

Cuvier Mémoire sur les Thalides et les Biphores, Ann. du Muséum, 1v. 1804, Pp- 
‘ 360—382, PL 68 (Mémoires sur les Mollusques, No. 19); Mémoire sur les Ascidies et 
leur Anatomie, Mém. du Muséum, u. 1815, pp. 10—39, PL 1— 1m. (Mém. sur les 
Mollusques, No. 20.) 

J.C. Savrany Mémoires sur les Arimaua sans vertèbres, II. premier fascicule, Paris, 
1816, Svo. 

3 Zur vergleichenden Physiologie der wirbellosen Thiere, 18453, 8. 62—6 5. Extensive 
mieroscopic investigations respecting the structure of the external covering in many 
tunicata, illustrated by beautiful figures, have been published by Lorewre and Koerur- 
KEB, Ann. des Sc, natur. 3ième Série, v. 1846, PP. 193—238. 
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Doliolum, extending in some Salpe as far as the cesophageal aper-_ 
ture. The tube is closed posteriorly, but, according to LEUCKART, 
communicates anteriorly with the longitudinal semicanal. Its walls 
are composed of large mucleated cells, arranged perpendicular to its 
cavity, and LrucKART suggests that it may perform a secreting 
function. Huxrry has seen it in Salpe, Pyrosomata and certain 
Botryllidee, as well as in Cyntha, and, as it seems to be figured 
by SAvrany and others, it may perhaps be concluded to be common 
to the Tunicata'.] 

In the Ascidie the intestinal canal usually forms two bends, 
which lie toward each other, and have their convexity facing back- 
wards. The intestinal canal commences at the bottom of the _ 
branchial cavity, and becomes narrower posteriorly. The stomach 
is sometimes merely indicated by a first expansion of the intestine, 
which is not sharply defined; in other cases its form is elongate and 
cylindrical, as in Didemnum and Botryllus®. The extremity of the 
intestinal canal mounts higher than the commencement of the 
cesophagus, in the direction of the second tubular opening of the 
external integument of the body. The liver lies as a stratum of 
glands on the walls of the stomach or the intestinal canal. Salivary 
glands have as little been met with here as in the bivalve molluscs, 

The blood-circulation of the tunjcata presents the remarkable 
phenomenon, that the direction in which the blood streams from 
the heart is at intervals altogether reversed, so that the heart alter 
nately drives the blood to the branchiee, and may be called veno 
and alternately receives the blood from the branchize and, as in t 
rest of the invertebrates, is arterial. This peculiarity was first 
discovered in 1821 by VAN HasseLT in Salpa”, but was afterwards 
observed by LISTER, Mine EpwArDs, VAN BENEDEN and others, 


4 


1 [See Huxrey Phil. Trans. 1851, p. 588.] i 
2 See SAVIGNY Mém. 1. Pl. XX. XXI. On the intestinal canal of Ascidia compare « 


Cuvier Ascidies, Pl. 1, fig. 5; Catalogue of the Physiol. Series of Comp. Anat. of 
the Museum of the Royal College of Surg. IL. Pl. 5, fig. 1, Phallusia nigra SAV, and — 
Van BENEDEN Recherches sur PEmbryogenie, V Anatomie et la Physiologie des Ascidies « 
simples, Mém. de U Acad. royale de Belgique, Tome XX. 1846, PL. 1. fig. 6. 

3 Alg. Konst-en Letterbode 1822, 1. bl. 115, 116 (translated in Aan. des Sc, nat. HE « 
pp. 78—81). Afterward MexeN in his Voyage observed this motion of the blood in » 
two opposite directions in Salpa also; Act. Acad. Ces. Leop. Carol. XVL IL. p- 317 
With this in some degree may be compared, what was observed by J. MUELLER — 
(Muorzr’s Archiv, 1828, s. 22-—29) in Nephelis respecting the inconstancy of direction « 
in the blood-current, and by B, H. WEBER (ibid. pp. 399, 400) in young leeches. 
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in different species of simple and compound Ascidi, so that it may 
be safely concluded to be a common property of the animals of this 
class. The heart has an elongate form and does not exhibit any 
sudden expansion and eontraction, but a sinuously progressive 
constricting and widening, which is similar in form to the peri- 
staltie motion of the intestinal canal. Besides larger vessels the 
blood moves in interspaces which have no proper walls. 

The respiratory organs are gills which are very different from 
those of the bivalve molluses. In the genus Salpa the gill is 
extended as a longitudinal band running obliquely in the inner 
cavity of the tubular body, with many transverse grooves closely 
arranged side by side. In the Ascidie the respiratory organ forms 
a sac at the bottom of which the entrance to the cesophagus is 
situated. The very thin membrane, of which the sac consists, 
presents transverse and longitudinal stripes that cross each other at 
right angles like trellis-work, to which a net-work of blood-vessels 
corresponds. The gills, as well of the Salpe as of the Ascidi, 
are beset with vibratile cilia !. 

Male and female organs are, at least in the Ascidie, united in 
the same individual. Often they are intimately connected with each 
other and are only to be distinguished by microscopie examination 
of their content. Some Ascidie, as Ascidia ampullaris V. BENED., 
have quite a double apparatus of sexual organs, which lies behind 
in the intestinal sac on each side of the intestinal canal. In some 
the oviduct is wanting, in others no was deferens exists; a single, 
long, tortuous canal, which is present in the compound Ascidice, 
and is generally held to be the oviduct, ought, according to MiLNE 
Epwarps, to be regarded as the vas deferens. In the Ascidiee, 
besides the usual propagation by impregnated eggs, a multiplieation 
by buds has also been detected *, 





1 Mrne EDWARDS and before him Lister admit openings like fissures between the 
quadrangular meshes by which the water is expelled from the branchial sac (MILNe 
Epwarps Observ. s. l. Asc. comp. pp. 17—20). It is difficult to determine, in speci- 
mens preserved in spirit, whether they are really openings or spaces closed by a trans- 
parent membrane. [Huxrey says that in Pyrosoma the respiratory cavity communi- 
cates freely by means of apertures in the branchial network with the post-branchial or 
amal cavity. Phil. Trans. 1851, p. 581.] 

Compare for some other peculiarities, the notice of the different genera in the 


Systematic arrangement, in which also the remarkable propagation of the Salpa is 
noticed. 
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The nervous system presents a single ganglion, which in the 
Ascidie is placed on the internal covering of the body, usually 
regarded as the mantle, between the two tubes into which the body — 
is elongated. Besides other nerves which radiate from this ganglion, — 
there appears to arise from it a nervous ring that surrounds the 
tube by which the water penetrates (the oral and respiratory tube). 
Other ganglia which are noticed in Ascidians by some writers, are at — 
the least to be regarded as doubtful'. In Salpa a ganglion (or a | 
nerve-mass formed of several ganglia united) lies close behind the 
anterior, broader opening on that surface of the body which is directed 
upwards? Several nerves run radiately from this nerve-mass. 

Vestiges of organs of sense are not entirely absent. In the 
Ascidice at the branchial aperture a circlet of small filiform feelers, 
sometimes digitally incised or pennated, is found. In the Salpa 
there lies in front of the central mass of the nervous system an 
organ of an elongated form, consisting of two laminee with an 
internal margin smooth and an external striated, which ESCHRICHT 
regards as an organ of feeling and compares with the four lamelles 
which surround the mouth in bivalve molluses?. Organs of sight 
also have been observed in the Ascidie. There are found both 
around the branchial aperture of the mantle and around the aper= 
ture towards which the extremity of the intestinal canal proceeds, 
a ring of eye-points, often of a yellow colour f. [In Salpe a vesicle 


\ 

























1 Thus Sorark, whose Dissert. de Ascidiarum Structura 1 am acquainted with 
from citations alone, records a nerve-ganglion in the posterior part of the bod 
between the convolutions of the intestine ; GRANT speaks even of three ganglia, Ouke 
lines of Comp. Anat. 1811, pp. 205, 206. Compare on the nervous system of the 
Ascidie, Cuvier Sur les Ascidies, p. 15, Pl. u. fig. 2,0, fig. 5, 9. SAVIGNY Mém. % 
pp. 117, 118, PL x. fig. 2, 1 D, &c. 

2 This position of the central portion of the nervous system caused EscHRICHT t0 Î 
give to the surface the name of ventral side. See on the nervous system of Salpa — 
MeYeN 1,1. s. 395, and the fig., ESCHRICHT Anat. physiol. Undersögelse over Salperné, 
Kjöbenhavn, 1840, 4to, printed from the Vidensk. Selsk. Naturvid. og math. Skr. VL 
pp. 12—14, Tab. 1, fig. 3u, Tab. u. fig. 8u, fig. 12; Mrune EDWARDS in CUVIER & 
Ani, éd. üll., Mollusg. PL. r2o, fig. 1 b, a, Pl rar, fig. 2 a, h, fig. 2 b. 

3 [Huxuey Anaf. of Salpa and Pyrosoma, Ph. Trans. 1851, p. 571, calls this 
€€ längliches organ” of Escurrout ““languet.” He supposes that it may subserve the 
gustatory function. It floats freely in the respiratory cavity to which it is attached by 
its base. ] 

4 GRANT Outines, p. 361, says that in Ascidia (Phallusia) intestinalis eight red 
eye-points lie round the branchial opening, and six around the efferent tube ; so also, 
according to the investigations of Wir in various species of Cynthia Sav. and Clave- 
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attached to the lower surface of the nerve-mass and containing 

_ealcareous bodies would seem to represent the auditory capsule and 
its otolithes!.] Such an organ also, but containing a concrement of 
a more composite form, was discovered by Escuricur, similarly 
situated in a simple Ascidian Chelyosoma Macleayanum, and noted 
as the auditory organ? in 1841. 

The muscular system in Ascidie consists of a layer of fibres, 
which cross each other on the inner covering of the body (the so- 
ealled mantle), but run principally in a longitudinal direction. Im 
the Salpa? muscular bands are seen remote from each other, which, 
like a girdle not entirely closed at one part, surround the internal _ 
cavity of the body, the respiratory space. These bands consist of 
fibres that run parallel to each other in the direction of the bands, 
and thus form a right angle with the longitudinal axis of the body. 

On the position of these animals in the natural system there 
can exist no doubt when they are referred to the common type of 

the molluscs. They must be regarded as the lowest division of 
these animals, that immediately close in upon the bivalves. The 
eompound Ascidians in propagating by gems remind us of lower 
animals of the class of the Polyps. More especially still do the 
Ascidians resemble the Bryozoa (comp. 1. pp. 92, 93), but we should 
prefer to unite these last with the Mollusca, rather than on account 
of this affinity to separate the Zunvcata from the Mollusca. 

Species of this class are met with in all seas. The Salpe are 
numerous in the Mediterranean and in the ocean, especially between 
80° and 40° N. and S. Lat, in colder regions and in higher latitudes 
they are of more rare occurrence although they extend to 50° N. 
and S. Lat, and were once observed near the Norwegian coast even 





lina. V. BENEDEN in a species of Ascidia named by him Ascidia vitrea, found eight eyes 
at both openings; Rech. s.l. Ascid. simples, p. 61, PL. rv. fig. 2. In Ascid. ampulloïdes 
V. Ben. such eye-points cannot be seen, but when young and still moving freely the 
animal has one or two black eye-points ; ibid. p. 40. 

Ì [Hoxrer ll. p. 57r, PL xvr. fig. 2.] 

2 Esourreur Anatomisk Beskrivelske af Chelyosoma Macleayanum of SOWERBY, 
Kjöbenhavn, 1841, quoted by SreBoup Vergl. Anat. 1. p. 260 (note), who suspects 
from the figures of DELLE CHIAJE and SAvrany that the organ exists very generally in 
this class. Mine Epwarps (see the figures of Salpa referred to above in the illus- 
trated edition of Cuvrer) thinks that it must be regarded as an organ of vision. 
That Mreyen had observed this organ lying above the central nerve-mass, I collect 
from his figure, Tab. xxvu. fig. 18. 
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in 62° N. Lat.t They appear on the coasts, however, only rarely, 
but keep by preference in the open sea, far from the continent 
Ascidians, as well compound as simple, occur in much higher la ie 
tudes; Boltenda ovifvra was discovered in Davis's Straits at 699 
N.L., Synoicum turgens in Phipps's voyage at the north coast of 
Spitzbergen. Species of all the forms, nay, even of most of the 
sub-genera, are found in the Mediterranean sea; the apparent pres 
ponderance in number of species in this sea, above all others, may 
however be principally ascribed perhaps to this, that its productions 
have been more perseveringly investigated by numerous observers 


than those of the other seas. 





1 In the autumn of 1839 in great numbers near the island Bremanger; SAB& 
Fauna littoralis Norvegia. Christiana, 1846, folio, p. 63. 
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SYSTEMATIC 
ARRANGEMENT OF TUNICATES. 
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CLASS XT. 
TUNICATA. 


ANIMALS without distinct head, inclosed in an external covering 
‚ coriaceous or membranous, and furnished with two apertures. A 
‚ second tunic included in the former, perforated by two orifices cor- 
‚responding to the apertures of the external covering. Cibarious 
‚eanal with mouth and anus internal, concealed. Respiration bran- 
‚chial, branchiee situated internally in front of the internal mouth or 
| the commencement of the cesophagus, of different form in different 
teases, never divided into four lamine. Heart tubular, propelling 
‘the blood in a mutable direction. 


ORrDEr 1. Zhaliacea. 


Body prismatieo-eylindrical, with two apertures opposite, sub- 
terminal. Covering pellucid, thin, rigid. Animals swimming 
freely, drawing in the water by one aperture, expelling it by 
the other. 


Family 1. Salpina. (Characters of the order those also of the 
: single family.) 

Salpa ForskK., GMEL., Cuv., LAM, species of Holothuria L. 
(Thalia BROWN, BLUMENBACH, Dagysa BANKS and SOLAND., GMEL., 
Home). Branchiee extended obliquely through the internal cavity 
of body. Form in each species two-fold, the solitary progeny alter- 

nating with the associated. 
Comp. P. ForskÂL Descriptiones animalium. Hauniee, 1775, pp..112— 
117; ejusd. Zcon. Rer, natur. ibid. 1776, Tab. 35, 36; Cuv. Mém. (v. supra 
p. 691); A. De Cmamisso De Animalibus quibusdam e Classe vermium. 


Fasciculus 1. De Salpa. Berolini, 1819, 4to; MEYEN 1. 1l.; Escarrcur 
LL; KrouN Observations sur la génération et le développement des Biphores, 
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Ann. des Se. nat, zième Série, vI. 1846, Zoologie, pp. 110—13L. Hvsrar 
Observations upon the Anatomy and Physiology of Salpa and Pyrosoma. Phil, 
Trans. 1851, Pt. 1. p. 567. 

The species of Salpe are very generally dispersed ; sometimes 
they are met with in incredible quantities together ; notwithstand- — 
ing, these animals a century ago were entirely unknown. The first 
announcement of them was made by P. BrowN in his Civil and 
Natwral History of Jamaica, published in 1756, under the name of 
Thalia; afterwards followed the description of the species observed 
in the Mediterranean and Red Sea, under that of Salpa by the 
Danish traveller ForskAL!. Bosc and Cuvrer next pointed out 
the resemblance of these animal species, described under two differ- — 
ent names, which ought to be referred to the self-same genus. 
The body has an aperture at each extremity, but these apertures 
have a different form. The one is broad and transverse, and presents; 
a valvular membrane, inasmuch as one of its margins is reflected 


opposite one from the contraction of the body. This expulsion of the 
water is the means by which the animal moves, so that the narrower 
opening is turned backwards. Cuvrer thought that this openi g 


sinee in the Ascidie the entrance to the cesophagus is situa ed 
behind en the zen sac, the common Ren iDBE the broad 


in the space intervening between the external and ien coveri 
but terminates by both its apertures in the respiratory cavity. 
These animals, according to the testimony of PíroN, Tiuesrug, 
MeyeN and others, are usually phosphorescent by night. The Sa pa 
are met with at one time singly, as distinct individuals, at another, 
united either in rings or in long chains, of which the arrangement 
is various, yet similar in individuals of one and the same species. 
These are attached to each other by tubercles or prolongations, 
Cramtisso, from his observations on living animals, arrived at 
the conclusion, that successively a generation of distinct Salpe 
alternates with that of Salpe connected, and forming a chain. 


Thus a metamorphosis occurs, which, however, does not take place 





1 Brueuièrr, who gave in the Eneyel. méthod. an extract from the descriptions of _ 


Forsk., changed the name Salpa into Biphora, which has found no general acceptance. — 
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in the same individual, but in two succeeding generations. The 
parent animal, for instance, always resembles her grand-daughter 
and her sister, not her daughter, which, again, resembles the pre- 
eeding generation. This conclusion seemed to most succeeding 
observers so strange, that they thought it could not be adopted ; 
MEYEN supposed that these animals are always born as single 
individuals, and only become united subsequently. Nevertheless, 
Escuricur discovered within single individuals embryos connected 
together in a wreath, so that hereby Cramrsso’s conclusion was 
established, that chains of connected Salpe were formed even 
within the parent. SreeNsrTRUP brought this peculiarity in the 
propagation of the Salpee into unison with other phenomena in the 
animal kingdom, in his interesting work, Om Portplantning og 
Udvikling gjenem Generationsrackker, (see above, p. 70), and the 
meritorious Norwegian observer SARS, completely confirmed it 
(Faun. littor. Norvegia). With it too the numerous observations 
lately communicated by KRoHN, are in accordance. The solitary 
Salpe are sexless, and are propagated by internal germs or buds 
connected in strings. Hence the associated form appears to be 
the most perfect, that in which organs of propagation are developed, 
(and organs of impregnation also, testes) ; each individual of the 
associated Salpe produces only a single young one. 

Sp. Salpa maxima Forsk. con. Tab. Xxxv. fig. A, MILNE EDwARDS, Cuv. 
R. And, éd. úl., Moll. Pl. r2o, rar, fig. r (here belongs, according to 
KRrRorN, Salpa Forskalij LerssoN and the solitary form Salpa africana 
ForskK.);—S. runcinata CHaMISsSO 1. 1. fig. v. Salpa fusiformis Cuv. Mém. 
s. U. Biphores, fig. ro, SARS]. 1. Tab. vor. figs. 44, 45, Tab. IX. ;—Salpa 
pinnata ForskK., S. cristata Cuv., Forsk. Jeon. Tab. eit. fig. B, Cuv. Mém. 

figs. 1—3, IT, CHAMISSO Ì. 1, fig. r (associated form arranged in a circle) &c. 
Note —The species of Salpe are not yet sufficiently known, of many at 
least, the synonymy is very difficult, full of doubt. KRoHN 1, l. has endea- 
voured to unravel the species from the Mediterranean. To the authors 
already cited, the French voyagers Quoy and GAIMARD Voyage de U’ Astro- 

labe, Zoologie, Tom. rr. 1835, pp. 559-—59S, Pl. 86—8g, are to be added. 


Anckinia EscrscH., RArHkKE. Small Salpe aggregated in a single row 
to a gelatinous filament. See WIEGMANN'S Archiv, 1835, I. p. 85. 


Doliolum Quoy and Garm. [Body cask-shaped. Branchise in two 
bands with perpendicular bars, one on the dorsal (hema?) the other 
on the ventral (newra?) surface of the respiratory cavity, converging 
and passing into each other posteriorly. ] 

Doliolum Orro differs from that bearing the same name: whether it be 


a Beroë or a mutilated Salpa, I know not. Comp. Nov. Act, Acad. Leop. 
Car. xr. Tab. 42, fig. 4. k 
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[Sp. Doliolum denticulatum Quoy and Garm. The openings of the branchi 
cavity are short tubes, the anterior denticulate, the posterior surrounded by 
fine filaments. S. Pacific. If it be ever aggregated, it has not been met 
with in this state. Huxury On Doliolum and Appendicularia, Phil. Trans, 


1852, pp. 599, 603. ] 


(Appendicularia CrAMissO, Quoy and Garm. (Oikoplewra Mertens). Ì 
Body irregularly ovate, with a long appendage attached to the 
dorsal surface at the posterior part, and making a large angle ‚ 
the axis of body. Opening into the respiratory cavity anterior, É 
outlets two short tubes ciliated where they leave the cavity, open- « 
ing immediately on the dorsal surface in front of the base of 
appendage!. No proper branchie. 





There has been much doubt respecting the place and the nature of 
Appendicularia. CHAMISssO, who found his species in the N. Pacific, con= 
sidered it to be a Medusa allied to genus Cestwm. EscHscHoutz, who 
observed the same, or a nearly allied species, in the South Sea, referred 
to the Heteropod Molluscs, whilst MERTENS, who voyaged in the same 
seas, thought it was a Pteropod related to Clio. See CHAMISSsO Nov. Act, 
Acad. Ces. Leopol. Car. x. Pt. 2, p. 362, EscuscHourz in OKEN’S Jsig, 
1825, s. 736, Mertens Mém. de Acad. imp. de St. Petersbourg, 1831, 
Tom. 1, p. 205. LRUCKART (Zoolog. Untersuch. 11. 1854, pp. So, 8) 
regards Appendicularia as a larval state of some Ascidian, all of which have 
an appendage in the early condition, whilst with Huxury (On Appendict- 
laria and Doliolum, Phil. Trans. 1851, p. 595) and GEGENBAVER (SrrBorD 
and KOLLIKER'S Zeitsch. f. wissensch. Zool. B, v1. 1855, p. 406, &c.) it is an 
adult form. 


Sp. Appendicularia flabellum CraMISsO, see Huxrer Ì. cit, who found the 
testis in the fully developed condition aboending with spermatozoa : the 
ovary has not been ascertained; coast of Scotland, and common in the 
Bristol Channel near Tenby. For a description of four Mediterranean 
species, with the anatomy, see GEGENBAUER loc. cit. ] ' 


Anchinia EscHscH., RATHKE. Small Salpe aggregated in a single row 
by a gelatinous filament. See WIEGMANN'S Archiv, 1835, 1. p. 58. 


1 [These tubes were first discovered by GEGENBAUER, but from the great transpar - 
rency, he did not detect their openings on the surface of the animals, but supposed them _ 
to conduct the fluid from the respiratory cavity, in order either to mix it directly with the - 
blood, or by expanding more largely to bring it in near contact with the blood through 
their thin walls. See his paper, pp. 415, 416. Huxrry, as well by direct observation _ 
as by feeding his animals on indigo, saw clearly the external apertures of the tubes in 
front, and on each side of the anus. In one observation he found the current to set d 
at these apertures, and out at the anterior opening of the respiratory sac. See his 
paper on Appendicularia flabellum, Quarterly Journal ik Micros. Sc. No. 15, 1856, _ 
pp. 181191.) 
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Orper IL. Zethyonidea. 


Body sacciform, with two apertures mostly approximate. Cover- 
ing coriaceous or gelatinous, mostly opaque. Branchial sac large, 
reticulato-fenestrate, with rectangular areole; the beginning of 
cesophagus situated at the bottom of this sac. Animals mostly 
affixed. Propagation oviparous and gemmiparous. 


To this order some compound animals belong which were formerly 
referred, for the most part, to the Alcyowidia (see above, p 78). 
The discovery of their true affinity is one of the most interesting 
results of the accurate investigations of SAVIGNY. Compare on this 
order the above-cited works of this author, as well as those of Muye 
EpwaArDs, VAN BENEDEN, &c. 


Besides the two divisions of Ascidice into simple and compound, 
Mine EpwArps has adopted a third, that of the social Ascidice, 
which are distinguished by forming gems, without being grown 
together like the compound dscidians. This gemmation has, how- 
ever, been noticed in a species ordinarily simple’, and may perhaps 
occur in all the animals of this division. 


Young Ascidians, which do not originate in gemmation but 
proceed from eggs, undergo an interesting metamorphosis. In the 
early stage they move freely, and are provided with a long tail, as 
was communicated by Mine Epwarps (Ann. des Sc. nat. XV. p. 10), 

as early as 1828, and was afterwards more fully described by 
V. BENEDEN and others. They fix themselves by that extremity 
which is opposite to the tail, which they then lose” In compound 
Ascidians, according to the observations of SARS on Botryllus, such 
a cercarise-form larva may already enclose a group (eight) of united 
Ascidians. Thus, even before the Ascidia has become attached, by 
’ the division of the gem the commencement is made of a colony 
which is capable of further multiplication by the formation of 
gems. Not, however, in all compound Ascidians is this original 





1 According to BoHADscH in Ascidia intestinalis (Phallusia intestinalis SAv.). See 
J. B. Bouapscu De quibusdam Animalibus marinis. Dresde, 1761, 4to, pp. 132— 
135, Tab. x. fig. 5. 
“2 As to the question, which is the anterior and which the posterior extremity of 
$hese Cercarise-form larve, consult R. LRUCKART Ueber Morphologie und die Ver- 
wandtschaftsverhältnisse der Wirbellosen Thiere. Braunschweig, 1848, 8vo, 8. 173, 174. 
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eonnexion to be detected, not at least, according to Mrne EpwarDs, 
in Polyclinum. | 
} 

Family IL. Zucie. Apertures of external covering opposite, 
terminal. Branchial sac girdled anteriorly by a membranous denti= 
culate ring, open posteriorly. Several animals aggregated to form 
a compound body swimming freely, cylindrico-conical, hollow s 


internally. 


Pyrosoma PÉRON. 


This genus of compound 4 scidier was first discovered by PÉRON and ! 
his fellow-voyagers in the Atlantic ocean under the Tropics, when in » 
a dark night numerous specimens of it appeared to form a broad! 
band of light across the sea. From this phosphoric quality, the 
name (W'ire-body) is derived. At first these compound animals were» 
supposed to be a single animal, and the single individuals of which » 
a Pyrosoma is compounded, to be little tubercles on the surface » 
of the animal. See PíÉroN Mém. sur le nouveau genre Pyrosomá, 
Ann. du Muséum, rv. pp. 437—446. For a more accurate know-- 
ledge of this remarkable genus we are indebted almost exclusively » 
to the investigations of SAVIGNY. The compound body is a much- 
elongated cone, ordinarily six or seven inches in length, open at 
one end and at the other closed and bluntly rounded off. The 
little animals are placed perpendicularly to the axis of the cone, in 
circles more or less irregular, whilst the posterior openings of their» 
body terminate in the cavity of the cone. The gem, according * 
to the observations of SAVIGNY, is already cloven into four animals « 
even before they are born. Thisis the commencement of the cylin- 
der or cone, which may be imagined to be formed of a series of ! 
circles or girdles of small Ascidice behind each other of increasing « 
size ; the thinner closed extremity of the compound body is thus » 
the first formed. Consult SAvreNy Ì. cit. pp. 58, 206. 4 


Sp. Pyrosoma atlanticum Píron, 1. l. Pl. 72, Voyage aux Terres Australes, 
Pl. 3o, fig. 1;—Pyrosoma giganteum LESUEUR, SAvieny Mém. mm. Pl. 4 k 
fig. 7, Pl. 22, 23, BLAINv. Malac. Pl. 83, fig. 6, Cuv. R. Anú., éd. dlg 
Moll. Pl. 133; in the Mediterranean: there is still a smaller species in 
the same sea in which the individual animals are placed in regular circles 
round the cone; Pyros. elegans LESUEUR. 


Family HIL. Ascidie. Apertures of external covering not oppo= 
site, mostly approximate. Branchial sac closed posteriorly. Animals 
either single, or congregated into a common body, affixed. 
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_ A. Compound Ascidians. Common body gelatinous, or gela- 
tinoso-coriaceous, polymorphous, often expanded, incrusting the 
surface to which it adheres. 


Botryllus G-erTNER. Body of the animalcules not distinguished 
into thorax and abdomen ; branchial aperture circular without rays. 
Several clusters of ne each of them mostly stellate. 


Sp. Botryllus Schlosseri SAV., Aleyondum Schlosseri L., Botryllus stellatus 
GERTN., Parr. Spic. Zool. Xx. Tab. rv. figs. 1—5, SAVIGNY |, 1, Tab. XX. 
fig. 5;— Botryllus polyeyelus Savranr 1. 1. Tab. rv. fig. 5, Tab. XxI. (re- 
peated in GUÉRIN Zconogr., Mollusg. Pl. 35, fig. r). Im this and other 
species every group has a common central cavity, into which the posterior 
aperture of each several animalcule opens. In other species the several 
animalcules are not placed circularly round such a cavity, and the two 
openings of the body are closer together. The common mass is penetrated 
by canals. Here belong the species which SAviaNvy refers to his first divi- 
sion of Botryllus; Miune EpwarDs forms of them, with the addition of 
some new species first described by him, a separate genus under the name 
of Botrylloïdes. 


Didemnum SAV. (and Zucelium ejusd.) Common body sessile, 
 imerusting, without central cavity. Animalcules divided into two 
separate parts, with branchial sac separated like a thorax from the 
abdomen. Anal orifice without rays. Many groups of animals 
eollected in a common body. 


a. Branchial orifice rotundate, destitute of rays. 


Eucalium Sv. 


b. Branchial orifice with six equal rays or lobes. 
Didemnum Sav., Didemnum and Leptoclinum Mirre Epw. 
Sp. Didemnum candidum SAV. 1.1. PI. rv. fig. 3, Pl. xx. fig. 1, Cuv. R. 
And, Moll. Pl. r29, fig. 3, &c. 
Kal 


Polyclinum SAv. (and Aplidium ejusd:) Common body sessile, 
polymorphous, often incrusting. Many groups of animalcules col- 
leeted together in a common body. Animalcules divided into three 
separate parts, with ovary and heart behind abdomen contained in 
the last part. Branchial orifice sexradiate; anal orifice without rays. 


Sp. Polyclinum constellatum SAV. 1. 1. PL. rv. fig. 2, Pl. xvm. fig. 1, GUÉRIN 
Zeonogr., Moll. Pl. 35, fig. 4; on the coasts of the island Mauritius — 
Aplidium ficus SAv., Alcyonium ficus L., Eris Corallines, Pl. xvu. fig. 
b. B, &c. 
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Note —Here also is to be referred sub-genus dtardalt Epw. (better, 
perhaps, Amareucium from duapew, on account of the channelled can 
that permeate the common body like cloaca or sewers). Sp. Amar. prol 
ferum Mune Epw. Observat. s. l. Asc. comp. PL. 1. fig. 2, Amar. aureum 
Mirre Epw., Cuv. R. And, éd. ill., Moll. PL. 130, fig. 1, Parascidia Muang 
Epw., a new genus different from all its congeners by the octoradiate bran 
chial orifioe: R. Ani. ibid. fig. 3. 6 

Distomus GaamrN., Distoma SAV. (a name to be rejected as pre= 
viously ascribed to a genus of Entozoa). Common body sessile, 
coriaceous, polymorphous. Several groups of animalcules. Ani 
maleules divided into three separate parts. Six radii in the bran 
and in the anal orifice. ' 


Sp. Distomus variolosus GARTNER, Paru. Spicil. Zoolog. Fase. x. Tab. zw. 
fig. 7 a. A, &c, 


Sigillina SAV. 
Synoieum Puieps, SAv. Common body erect, cylindrical, 


coriaceous, adhering by the base. Animalcules divided into three 
parts, elongate, en in a circular Dd at the incrassated n 


tinct. p 
Sp. Synoicwm twrgens Pmiees, Voyage towards the North Pole in 1773, Lome — 

don, 1774, 4to, pp. 199, 200, Pl. xr. fig. 3, SAV. rl ‚1, PL or fg 

DINE 
Diazona SAV. Common body gelatinous, sessile, orbicular, « 

_ excavated in the middle. Animalcules divided into three separate 
parts, arranged in several concentric series. Six equal rays at the 
orifice of the branchial and of the anal aperture. 
Sp. Diazona violacea SAV., Polyclinum diazona Cuv. R. Ani, éd. 1, Tab, zh 

fie.%, éd, 2, Tab, ziv, fg. 6, BAvrONr A. 1 PL mes, EL A 

entire system resembles a compound flower or an Actinia, and attains & 

diameter of six inches; the colour is a handsome violet. This species ha 5 

been found in the Mediterranean on the Spanish coast. 


B. Simple Ascidians, solitary or associated by gemmiferous 
stolons. External integument sacciform, coriaceous or gelatinous, 
with two apertures approximate. (Genus Ascidia L.) k 

The non-pedunculated sacciform species have been long known, 
and were well described by AmrtsrorLe under the name of ijvov. 

De Anim. Hist. rv. Cap. 6. LinNaus at first named this genus 

Tethys, but confounded with it different animals which alone now 

keep this generic name. BAsTER on that account gave to this genus 

. ' 


ii 
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the name of Ascidium (A atwurk. Uitspanningen, 1. bl. 97), „and 
Linneus, in the twelfth edition of his Systema Nature, changed 
this name, without any reason that I am aware of, into Áscidia. 


These Ascidie or bag-pipes (zakpijpen), as BASTER names them, 
are always attached to other bodies, to rocks, shells, erabs, &e. Often 
several individuals are united in a single group ; they never, how- 
ever, form such a compound body as the preceding genera, which 
are distinguished by the orificia analia being always turned towards 
each other, and more or less really united, (SAVIGNY, op. cit. p. 120), 
whilst the external covering is common to all the individuals that 
combine to form the group. 


These animals ingurge water through the branchial aperture, and 
eject it chicfly by the same aperture in jets, which may serve as 
a defensive means for chasing animals away that attack them. 
Cuvier asserts that the expulsion of water can be performed 
through the branchial aperture alone. Those writers, however, who 
have observed them alive, are unanimous in their testimony that the 
ejection of water is effected through both apertures. CARrus tells, 
that in a large specimen of Ascidia microcosmus he saw an opening 
furnished with a membranous valve, which appeared to lead from 
the branchial sac to the porus analis. Other writers, however, do 
not speak of such an opening. On the supposition of Lisrer and 
Mrure Epwarps that the branchial sac is perforated like a sieve 
(see above, p. 693), the matter may be explained without difficulty. 
Whether Ascidians also ingurge water by the cloacal aperture after 
a vaeuum in the gill-sac has been caused by contraction, as SAVIGNY 
suspected (op. cit. p. 100), deserves further investigation. 


Ë 


Ascidians live on small organic particles, which are brought with 
the water into the respiratory sac and thence to the vesophagus that 
opens at its bottom. Sometimes, indeed, small crustaceans have 
been found in the sac, but they would seem to have arrived there 

. fortuitously ; for when they have been ingurged by an Ascidian they 
are rather hurtful than beneficial, and in some cases even injure the 
tissue of the gills. 


EYsENHARDT has published observations from which it appears that the 
body of Ascidians in a singular manner may change into a formless mass, 
on which other Ascidians attach themselves, and take root, Nov. Act. 
Acad. Cees. Leop. Carol. Vol. xr. 1823, pp. 249—272. 


Comp. also on these animals (besides the works of CUVIER‚, SAvranY and 
VAN BENEDEN already cited) Camus Beiträge zur Anatomie und Ph ysiologie 
der Seescheiden, in Mroker's Arch. f. die Physiol. rr. 1816, s. 569—5go 


EO, T. 45 
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(the figures relating to this memoir were also given, better executed, in 
Pt. X. of the Nov. Act. Acad. Cws. Leop. Car. 1821, p. 423); W. S. Mag 
Lray Anatomical Observations on the Tunicata, Linn. Trans. XIV.1825, pp. 
527555; Prrueer Rhopalea ein neues Genus der einfachen Ascidien, 
MverveER’s Archiv, 1843, pp. 45-57 (which memoir contains some notie os 
on different simple Ascidians found by the author near Naples). 

A. Zaternal tunic gelatinous. Two orifices, either wit 

distinct rays, or furnished with more than four rays. 


Perophora WireM. Body compressed, sacciform, placed by 
means of a short petiole on a creeping tube, connecting several 
individuals. Branchial sae ample, produced to the posterior part of 
body. E 

Sp. Perophora Listeri, a small animalcule living socially, fixed on Conferg 
elongata by a ereeping, cirrus-bearing pedicle: found by Lister on the 
English coast, Phil. Trans. for 1834, Pt. 2, pp. 378-— 392, Pl. xr. Im the 
pedicle, connecting the animal, a double blood-current was observed. The 


1. S. 309. 


Clavelina Sav. Branchial and cloacal pore without rays. Brans 
chial sac short, destitute of papillee, not plicated. Body oblong, 
attenuate at the base, petiolate. 4 


Sp. Clavelina borealis SAV, Ascidia clavata PALL., Spicil. Zool. x. Tab. h 
fig. 16, SAv. 1.1. Pl. 1. fig. 3, Pl. xr. fig. 2. In the North and Polar seas; 
Clavel. lepadiformis Sav., Ascidia lepadiformis O. F. Murruer, Zool 


fig. 1, &e. 
Sub-genus: Rhopalea Purreri. Branchial pore sexradiate, anal 
octoradiate. Branchialsac short, beset with papille, with transverse » 
strise subindistinct. Body elongate, clavate, petiolate, with covering 
pellucid. 
Sp. Rhop. neapolitana Purureer |. 1, Tab. rv. 


Phallusia SAV. Body sessile, mostly oblong. Branchial pore 
mostly with eight or nine radi, cloacal pore sexradiate, Branchial 
sac not plicated, ample, descending to the bottom of internal tunie 
or reflected at the bottom. 


Sp. Phallusia mammillata, Ascidia mammillata Cuv. Mém. s. l. Ascidies. 
Pl. mr. R. And, éd. dll, Moll. Pl. 125, fig. 1; in the Mediterranean. The 
thick, white, gelatinous, semi-transparent external tunic presents under the _ 
microscope large oval vesicular cells, without nuclei; this species attains 
a size of more than 4 inches, &c. 
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B. Zeternal tunic coriaceous, hard. Branchial orifice and anal 
cloven into four rays. Branchial sac plicate. 


Cynthia SAv. Body sessile. 


Sp. Cynthia papillata Sav., Ascidia papillosa L., BoHADSCH de quibusd. 
Anim. mar. p. 130. Tethyon coriaceum, Tab. x. fig. 1, Cuv. Mém. PL. 1. 
figs. 1—3, RANG in GuóriN Mag. de Zool. 1834, Cl. v. PL 435 Mediter. ; 
— Cynthia microcosmus, Ascidia microcosmus Cuv., Ascidia Cuvierii PHI- 
Lier, Cov. Ll. Pl 1. figs. 1—6; the surface of the hard and wrinkled 
covering is often beset with sertularize, corals and conchifers ; this species 
also is found in the Mediterranean Sea. 


Sub-genus : Dendrodoa Mac L. 
Sp. Dendrodoa glandaria Mao Lear 1. 1. Tab. zo, p. 547- 


Boltenia Sav. Body oval, placed on a round petiole. 


Sp. Boltenia fusiformis SAV., Vorticella Bolteni L., Ascidia clavata SHAW 
(not Parr.), J. R. Bouten Zpist. ad C, A. LINNÉ de novo quodam Zoophytor. 
genere, Amstelrod. 1771, 4to. c. Tab. color. — Boltenia ovifera SAV, Ascidia 
pedunculata SAW, Vorticella ovifera L., Saviany Ll Pl r. fig. 1, B, 
Brainv. Malacol. Pl. 8, fig. 3, &c. 


Sub-genus: Cystingia Mac L. 


Sp. Cystingia Griffthsit Mac Lear 1.1. Tab. 19, pp. 540—545, near the 
North Polar-circle in Fox-Channel, met with in PARRY’s expedition. 
Perhaps it belongs to sub-genus Boltenia legumen Iumsson, Oentur. zool. 
PL 5, fig. 1, pp. 149, 150. 


C. ZEeternal tunie hard, composed of separate scutella. Body 
sessile. d 


Chelyosoma SowerBY. Body depressed, discoidal, adhering to 
foreign bodies. Orifices conical, both closed by six triangular 
valves. 


Sp. Chelyosoma Macleayanum, Zoological Journal, 1829, XVII. p. 46, D. 
F. Esourrour Anatomisk Beskrivelse af Chelyos. Macleayanum, Vidensk. 
Selsk. naturvid. og math. Skr. IX. 1842, pp. 1—16, Tab. 1. 


Norr—It may suffice here simply to name the genera Pedotethis 
and Syphonotethis, of which the author, Gervais, has given the 
names alone (Ascidies, Dict. univ. d'Hist. nat. 11. 1842, pp. 207, 
208). 


45—2 





CLASS XII. 


CONCHIFERS (CONCHIFERA)'. 


W rm LAMARCK we unite all the bivalve molluscs in a single: 
class, which also contains the Brachiopoda of CUVIER. They are: 
acephalous molluscs, of which the mantle is always more or less,» 
and often entirely, cloven into two lamine, and which are covered. 
by a bivalve shell. Their respiratory apparatus is external, and. 
situated either between the mantle and the body in form of plates, 
or in the substance of the mantle itself. 

The intestinal canal, very various in length, is closely sur= 
rounded by the other viscera. The cesophagus is short, or there 
exists no oesophagus obviously distinct. Ordinarily a stomach is: 
present, yet in Ligula the intestinal canal is almost of the same 
width throughout; and in Orbicula also a stomachal expansion is 
not apparent. Salivary glands are not present in the Lamelli=s 
branchiata ; in the Brachtopoda it is doubtful whether one of the 
glandular masses, that surround the intestinal canal, is to bef 
regarded as a salivary gland®. Largely developed on the other 
hand is the liver, which, as in the rest of the invertebrate animals 
receives arterial blood alone, and has no gall-bladder. Numer 
lobes, consisting either of blind sacs or of branching ccecal tubes 


A 
1 Most of the general works on this class treat also of the rest of the molluscs, u 
have been partly cited above. Here belongs especially the great work of Port. Com- 
pare besides, the article Conchifera of DesHaYeS in Topp's Cyclopedia of Anatomy and. 
Physiology, 1. 1836, pp- 694—716, and R. GARNER, On the Anatomy of the lamelli 
branchiate Conchifera, Trans. of the Zool. Soc, IL. 2, Pp. 87—r1o1, Pl, 18—20. 

2 In Ligula Anatina Cuvier observed a difference of colour in these glandular: 
masses, which led hìm to consider the round white gland, situated in the middle, to be 
salivary, the lateral, divided into many lobes, and yellow brown, to be a liver. OWEN 
could not perceive such difference of colour in Zingula Audebardii, and supposes that, 
in the specimens examined by CUvIEr, it was to be ascribed to some accidental cause, 
as bleaching by the spirit in which the animals were kept (Trans. Zool. Soc. I. p. 157). 
I must, however, observe that the specimen examined by me gave {he same results as 
Cuvrer has noticed, although I do not regard difference in colour as a certain proof of 
difference in function. In the other genera of Brachiopoda, which I have not examined, 
Terebratula and Orbicula, OWEN found no glands except the liver. 
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urround the stomach and intestine, and pour the bile by more than 
one opening into their cavity. In many Lamellibranchiata there is 
found, either in a blind appendage at the undermost part of the 
stomach, or in the intestine itself below the stomach, a transpa- 
rent elongated organ (the crystal style), on that extremity of which 
that projects freely into the stomach, a small membranous cartilagi- 
nous protuberance, divided into three or more irregular processes 
or points, is seated!, The use of this apparatus is not yet rightly 
understood. Porr thinks the elasticity of the organ may press the 
points of the protuberance towards and into the openings of the 
gall-ducts, and thus moderate the influx of bile when not required ; 
but such a regulator is unexampled in the animal kingdom. That 
the style may effect the recoil of the foot, has been suggested by 
GARNER, without any accurate explanation of the mode in which 
this is produced, whilst, at the same time, the free projection into 
the stomach of the tricuspid protuberance remains unexplained. 
We confess rather that we do not yet understand the organ, 
because we can compare it with no other in the rest of the classes 
of animals. 

The circulation of the blood has in this class always a central 
organ, a heart with a single ventriele, sometimes two hearts remote 
from each other; for instance, in the Brachiopoda and in Arca 
amongst the Lamellibranchiata®. In this case, however, the two 
hearts fulfil the same office on each side of the body, and are both 
arterial like the single heart in the rest of the acephalous molluscs : 
the blood, namely, flows from the gills to the heart, not from the 





1 Porr names this protuberance sagitta tricuspis; see on this subject his celebrated 
work Pestac. utr. Sicil. 1. Introd. p. 41, and the figures for example, from Pholas 
‚ dactylus, Tab. vrr. figs. 9, Io, rr, from Pellina planata, Tab. x1v. figs. 9, ro, from 
Cardium rusticum, Tab. xvr. figs. 13, &c. The circumstance that the erystal style is 
‚ Sometimes not to be found, and, as V. SteBorp thinks, is developed and disappears 
‚ periodically (Lehrb. d. vergl. Anat. 1. s. 263, note r 5), indicates an analogy with the 
‚ lapides cancrorum (see above, p. 616) that promises, perhaps, to throw a clearer light 
‚upon it. 
2 For the Brachiopoda compare Cuvier Mémoire sur Animal de la Lingula, 
‚ Mémoires sur les Moll., and Owen, Lettre à M. Mrune Epwamrps, Ann. d. Sc. Nat., 
‚ 3ième Série, Zool. ur. 1845, pp. 315—320, also Huxurr Oontributions to the Anatomy 
Of the Brachiopoda, in Proceedings of the Roy. Soc. Vol. vr. Pp- To6—117, 1854, who 
‘ throws some doubts upon the office of the so-called hearts ; their number, also, he 
States to be in sore cases four. For Arca see Pour Test. utr. Sic. rr. pp. 182, 183, 
‚ Tab. xxv. fig. 2. 
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heart to the gills. When a single heart is present, it is usual 
seated between the two membranous triangular auricles that have 
their points turned towards the heart. From the heart arise the 
arteries, which, however, do not pass from capillaries into veins 
the arterial blood flows, according to the interesting discovery of! 
Mrure EpwArps!, not through closed vessels, but in reticular inter 
spaces (lacune), which are emptied into larger venous sinuses, [or ° 
rather the so-called close vessels expand, their attenuated proper: 
tunie being continued into these lacune and sinuses?]. 
The respiratory organs are, in the Brachiopoda, situated on the » 
mantle, or the vascular mantle itself serves for respiration. In the 
Lamellibranchiata the gills lie as plates between the margins of 
the mantle. Ordinarily two gills are present on each side. Each) 




















Sometimes the triangular spaces which are thus formed in the gills 
are capable of a great extension, and serve, as in Anodonta, as tem== 
porary repositories for the eggs‚— brooding cavities. On each plate 
numerous transverse stripes or projecting lines are seen, alo 1 
which the currents of blood pass in the gills. Im Arca, Pecten, à id 
Spondylus, each of these projecting lines is changed into a free filâe 
ment, and the gills thus consist here not of plates but of threads, 
which, though separate, are still from their numbers placed close 
together. The gills in this condition resemble those of bony 
fishes, whilst the laminated structure, which in the Lamellibran= 
chiata is that generally prevalent, occurs in these fishes (in Xp vlas 
gladius) only as the exception. Another deviation from the ordi 
nary type of the gills is seen in some genera of Lamellibranch 
in the number of these organs, when on each side, instead of 


only a single gill is present, From the common opinion that the 





1 Ann. des Sc. Nat. 3ième Série, HT. 1845, pp. 300—304- Ì 
2 [Vid. OweN Jntroduction to the Anatomy of Terebratula in DAVIDSON'S Mono- 
graph on Fossil Terebratule, published by the Paleontographical Society, 1853, PP 
15, 16, and Pl. mm. fig. 1. This structure of the spaces in which the blood flows was 
first explained by HUNTER, and exists equally in insects and crustaceans. OWENL 
pp. 17, 18.] Hi 
3 Mrceknr’s System der vergl. Anat. VI. 1833, p.6o. In Solenomya the gills also are 
feather-shaped ; see Parurrer in WIEGMANN'S Archiv fr Naturgeschichte, 1. 1835, 8 25 
4 In Anatina and Pholadomgya SowerBY the gill-plates on each side are so grown 
together as to form a single gill; Owen Zeetures on the Comp. Anal. of the iwert. 
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jlates described are gills, BosAnus entirely recedes; he thinks that 
_ the only office of these organs is the custody of the eggs, whence 
he does not name them gills, but brood-receptacles (Bruthälter). 
Accordingly he has described an entirely different organ, not 
noticed previously, as a respiratory organ!. According to his ob- 
servations the venous blood, that flows back from the organs of 
the body, is conducted to an elongated venous sinus situated at 
the dorsal surface beneath the heart. Close to this sinus are 
two spongy, dark-green or brown sacs, which are very rich in ves- 
sels, and receive all the blood from the venous sinus. BOJANUs 
was of opinion that these organs serve for respiration, and are 
lungs; from each sac arises a single vascular stem, which runs 
along the two gills of its own side. From the parts which BoJANus 
names lungs, come also some short vessels, which run immediately 
to the heart, but the greater part of the blood that flows in them 
goes to the two vascular stems of the gill-plates. 
The investigations of BoJANus have made us much more accu- 
rately acquainted with the circulation of the blood in Zamellt- 
branchiata, than what had previously been written upon it. ‘The 
mode, however, in which this anatomist explained what he observed, 
is exposed to many objections. If his opinions be not adopted, it 
is not clear what appellation ought to be assigned to the organs 
described by Bosanus. At the present day it seems that these so- 
named lungs are very commonly regarded as kidneys®. On this 
Supposition, however, it remains unexplained why they receive 
all the venous blood of the body. This cireumstance deserves 
special consideration, whenever a conclusion is attempted eon- 
Cerning the nature of these organs. Hence it is that I offered, 
now more than twenty years ago, the opinion that these so- 
&alled lungs are venous sinuses, as much as the part that lies 
between them, which Bosanus himself named sinus venosus s they 





‚ Animals, p. 283. Also in Lucina and Oorbis VALANCIENNES found only a single gill 
‚on each side ; Comptes rendus, 9 Juin, 1845, 

1 L. H. Bosanus Sendschreiben à Mr le Chevalier G. DE Cuvier über die Athem- und 
‚ Kreislaufwerkzeuge der zweischaaligen Muscheln insbesondere des Anodon cygneum. 
‚ Mit abbildungen, 4to. (Printed separately from OKEN’s Zsis in 1820, Heft 7). Porr 
Speaks in different parts of his work of this organ, under the name of wiscus testaceum, 

3 TREVIRANUS Zeitschr. f. Physiol. 1. 1824, 5. 53 ; CARUS Lehrbuch der Zootomie, 2te 
‚ Aufl. 1. 1834, s. 650; V. SirBoLp Zehrb. d. vergl. Anat. IL. s, 281—284. 
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are parts which correspond to the lateral venous sinuses of th 
decapod crustaceans (see above, p. 605), and to the two lateral 
venous hearts in the Cephalopoda dibranchiata*. Consequently the 
two arterial stems of the gills convey venous blood, which, having 
become arterial in the gills, is brought back to the heart by four 
branchial veins (two on each side). The walls of these venous 
ginuses may at the same time be regarded as secreting organs, 
which correspond to the appendages of the veins in the Oephalopoda. 
Each of these sinuses, moreover, is situated in a cavity or a space 
with thin walls, to which the water has free access by a fissure 
which’ opens close to the external opening of the genital organs. 
Besides the circulation of the blood in vessels and in spaces 
without proper walls, as already described, another system still of 
canals or interspaces has been discovered, that is filled with 
water in conchifers, as in many other invertebrate animals’. It is 
probable that in the description of the circulating system of the 
blood, a confusion with these canals has occasionally occurred. 
It was generally supposed formerly, that all the conchifers 
were of one sex, not so much bisexual, as indeed all female, there 
being no other organs of propagation except ovaries'’. But if 
such were really the case, these animals ought not to be styled 
female, but sexless. An organ for the preparation of germs could 
not, when the germ required no impregnation, be an ovary; the 
germ which, without the influence of sperma is developed into & 


new animal, ought rather to be named a detached bud than an 


\ 
















1 In a letter to my deceased friend NrrzscH of Halle, MrcKer’s Archiv f. Anat. u 
Physiol. 1828, s. 502, and in the first edition of this Handbook, 11. bl. 35. What 
V. SreBoup advances as my opinion, and with which he professes to agree, that the _ 
parts described by BoJANus correspond to the appendages of the veins in Cephalopods, 
is not mine, but indeed a later guess of BoJANUs himself (Zsis 1820), who in fact add 
foo much love of truth to conceal that his opinion respecting the respiration of 
eonchifers was something of a paradox (eine in ironischer Anwandlung, etwas keck und 
paradox ausgesprochene Meinung). 

2 Deuum Crrasm Memorie sulla storia e motomia degli animali senza vertebre, Tk 
p- 259, and foll. pp. 269, 270 ; V. Barr in FrorieP’s Notizen, 1826. 

3 Compare on this point V. SimBoup Zekrb. der vergl. Anat. ï. 8. 279281. [See — 
Levypre Veb. Oyclas cornea Lam, Muruuer’s Archiv, 1855, pp. 54—57 from whose — 
observations it would seem that the opinion of Deur CHIaAJE, that the fine pores and 
canals of the water-system communicate with that of the blood, is perfectly correct. ] 

4 Even in the work of DrsHarzs, Traité de Conchyliol., begun a few years back, 
this statement is found p. 284. 


CONCHIFERS. 718 


g'. We have already seen above in the case of the sea-nettles 


and echinoderms, that the sexual glands (ovaria, testes) might agree 
entirely in position and external form, so that, without microscopic 
investigation of their contents, it could not be determined whether 
they were feminine or masculine, whether they served to prepare 
the germ or to impregnate it. In the Brachiopoda the ovary alone 
is known hitherto, which lies behind the liver ; from the ovary the 
eggs arrive at the lobes of the mantle, and cover the blood-vessels 
that are distributed there” In the Lamellibranchiata Prevosr 
discovered in 1823 distinct sexes in Unto? In the male sex, in 
place of the ovary, a similarly formed part is found, filled with 
white fluid, which swarms with seminal animalcules. PRrrEvosr 
saw neither from these nor from those that had ovaries any young 
ones proceed when he kept them apart, but did when two were 
placed in contiguity. These observations were confirmed some 
years afterwards by others of the same kind, of WAGNER, Mrure 
EpwArps, and others, and especially by very exact investigations 
of C.T. Von SreBorp“. In the mean time, this interesting pecu- 
larity is no new discovery of the last years; and the observations 
which have been alluded to tend to the confirmation rather of what 
had already been observed by LeeuWENHOECK a century and a half 
earlier. ‘The spermatozoa have a long thin tail and a conspicuously 
distinct body, like a knob, which is very small and elongated. 
The testes in the male individuals are situated at the same part as 
the ovaries in the females ; they open at the same place, and appear 
im the arrangement of their blind tubes to agree with the ovaries. 
Now that it has been admitted that difference of sex exists in the 





1 Muerver's Physiologie, 1. p. 618. 

2 CUVIER could not trace the organs of propagation in Zingula; OwEN describes 
them very briefly in Terebratula and Orbicula, Trans. Zool. Soc. 1. PP. 152—156, Pl. 22, 
fig. 115, 1ór, PL 23, fig. rrw, fig. 15m; in these figures the eggs are represented 
‚ partly in the mantle ; there are eggs also lying on the mantle, which O. F. Mverrer 
described and figured as ovariwm ramosum in Orbicula, Zool. Danic. Tab. 4 fig. 7. 
 [See, however, OweN’s further description of the generative organs in Terebratula, in 
his Zntroduction cited above, p. 7ro and Plate m1. fig. 1. He concludés that Ter, 
 Havescens is diceceous. ] 

3 De la génération de la moule des peintres, Mém. de la Soc. de Ph ysique et d' Hist. 
‚Nat. de Genève, 11. 1, pp. 121 and foll. 

f See these observations, illustrated by figures, in MUELLER's Archiv, 
8. 381— 392. 

? A. VAN LrruwENROrOK Vijfde vervolg der Brieven, Delft, 1696, 4to, 95 vte Mis- 
sive, blz. 136— 155 ; see especially blz. 145. 
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Lamellibranchiata, perhaps hereafter external sexual differen 
will be looked for. Im Anodonta, at least, the females may 
recognised by their more convex shells’. However all Lamelli 
branchiata are not of different sex; Pecten, for instance, accordi o 
to MruNe EpwaArps, is hermaphroditiec® also in Oyclas, besch 
the ovaries, two testes are present’. | 

The structure of the ovaries has, by the investigations of Pont, 
become known in many genera of Luamellibranchtata. The two: 
ovaries lie on each side of the intestinal canal and the liver, and 
consist of tubes that divide into branches terminating blindly; 
they have often a proper colour, ordinarily red or rose-red, hy 
which they are distinguished from the neighbouring parts. The 
















into. an opening between the foot and the inner gills, and arrive 
at the canal of the inner gills, which conducts to the cloaca. From 
here the eggs are carried to the lobes of the mantle, or they come 


into the canal of the external gills, and deposited between then 
plates in the saccules of these gills, as in Urto and Anodonta, 


1 V, SirBoup op. cit. 8. 391 ; KIRTLAND appears to have remarked this differenee 
in Unio also. d 

2 Ann. des Sc. Nat. 2e Série, Xvrmm. 1842, Zoologie, pp. 321, 322, PL. ro, fig. Tt. 

3 WAGNER found spermatozoa in all the individuals of Cyclas cordata which he 
investigated ; WImnGMANN’s Archiv, 1835, m1. s. 218, Tab. mm. fig. 8. The presence 
two testes and two ovaria in genus Cyclas was observed by V. SrrBoLp, MUrLL 
Archiv, 1837, s. 383, 384. [See on the genital organs of Lamellibranchiata, H. Lro 
Durmiers Ann. des Sc. Nat, Zool. 4ième Série, Tom. 11. pp. 155-—248. He adds 
Ostrea, so much contested, to the list of the hermaphrodites. Pecten, which is usualij 
bisexual, has one species (Pecten varius) unisexual, whilst Ourdium, usually unisexuäl, 
has Curdiwm serratum and Card. lavigatum bisexual. In some hermaphrodites, # 
sexual organs, though united in the body of the same animal, are quite distinct (P 
&c.), in others they are quite confused, (Ostrea). ] , 

4 The figure of Pour Zestac. utriusg. Sicil. t. Tab. rx. fig. 18, gives a good evol 
these chambers formed by transverse septa, triangular and much elongated, which have 
their bases turned to the dorsal side of the gills. Port and most observers have found _ 
the eggs in the external gills alone, Bosanus occasionally found some in the internal _ 
also. Thus the respiratory function is not prevented by these eggs ; but only partially | 
interrupted, and since there are many conchifera in which the gills do not serve for the _ 
reception of eggs, there is the less reason for refusing to these organs the function of _ 


Ed 
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ere the eggs remain for development. Since the young Anodonts 

and Unios in the early period of life have a form differing from 
the perfect animal, they have by some writers been regarded as 
parasites that live in the gills! It is almost needless to say that, 
in the Lamellibranchiata, where the sexes are distinct, there is no 
eopulation, The eggs must leave the ovarium previously to im- 
pregnation. 

The nervous system was by Porr, whose investigations have 
contributed so much to the knowledge of the structure of con- 
chifers, described as aqui-vascular system, since the wide neurilema 
admitted impletion with quicksilver. ManerLr contested this 
opinion. He observed four nervous ganglia in Anodonta, two at 
the side of the mouth, one, the largest of all, in the foot, and a 
fourth under the posterior oecludent muscle of the shell, from which 
ganglion the nerves for the gills and the mantle arise. All these 
ganglia are mutually connected by nerve-filaments®. This may be 
regarded as the first exposition, in some measure accurate, of the 
nervous system in this class. As the rule, three central nerve- 
masses may be admitted in the Zamellibranchtata, each consisting 
of two lateral ganglia, of which, however, the first two alone are 
constantly distinct from each other. These lie near the mouth, and 
are connected by a longer or shorter transverse arched filament, a 
Commissure which runs in front of the mouth. On each side there 
arises from these ganglia a long nerve-cord that runs to the poste- 
Fior nerve-mass, the ganglia abdominalia, often connected in a single 
ganglion, and thus forms a wide ring which may be compared to 
the cesophageal ring in other invertebrate animals. ‘The second 


respiration, so generally attributed to them ; to say nothing of the male individuals in 
which the temporary function for the gills of brooding organs entirely falls to the 
ground. 

1 J. RArHKe (Shrivter of nat. Selskabet, Tv. 1, 1797, pp. 166, 167, and after him 
L. JacoBson Kongel, Danske Videnskab. Selskabs Natwrvid. og Mathem. Afhandlinger, 
HI. 1828, pp. 268, 269), described the animal living in the gills as a distinct species 
under the name of Glochidium. The observations of V. BAER (MercxKer’s Archiv, 
1830, s. 331) and especially of Carus (Neue Untersuchungen üb. d. Entwickelungsgesch. 
unserer Flussmuschel, Leipsig, 1832, 4to, printed separately from the Act. Acad. Oes. 
Leop. Carol. xv1. 1) have now cleared this matter up. The young animals have 
& triangular bivalve shell, which gapes open, and has at the outer margins an 
appendage or hook turned inwards and furnished with small spines. Comp. also 
Quarrreraces, Ann. des Sc. Nat. sec. Série, v. 1836, Zool. pp. 321—336, Pl. 12. 

% Nuove Richerche zootomische sopra alcuni specie di Conchiglie bivalvi, Milano, 
1804 ; translated into German in Reir’s Archiv, IX. s. 213—220, Taf. Xb. 
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nerve-mass, the par pedale, also connected with the first ganglia b 
two shorter strings, is, in those genera that have no foot, feebly 
developed, or according to GARNER, even absent. The nerve 
ganglia are usually distinguished by a red or orange colour’. The 
nervous system of the Brachtopoda is not yet perfectly known, but 
seems to be formed after a different typus?. 

Amongst the parts which may be regarded as the seats of senses, 
the conical cirri are first to be noticed, which are present sometimes 
along the entire margin of the mantle of the Lamellibranchtata, or on 
some parts of the mantle, at the opening of the siphon for example, 
and which in the Brachtopoda are changed for long, stiff, glistering 
hairs. The mouth, moreover, in the Lamellibranchiata is surrounded 
by two pairs of transversely striped organs of touch of considerable 
size, triangular, elongated or oval laminee, which some consider to | 
be accessory gills, from their external resemblance to these organs, 
In the Brachtopoda there are two long arms, beset pectinately with 
filaments like a fringe, situated at the side of the mouth, where 
they are rolled up in a spiral form, and concealed within the shell, 
Organs of vision have, of late years, been shewn by microscopie 
investigation to be present in Pecten, Spondylus, and many other 
genera amongst the Lamellibranchiata, as green, red-yellow, or 
brown tubers, shining brightly, and often set upon a small pedicle 
at the margin of the mantle. In different species more than a hun- 
dred such eyes have been counted? 




















1 Compare R. GARNER On the nervous system of Molluscous Animals, Trans. of Tann. 
Soc. XVII. 1835, pp. 485-—488, Pl. 24; BLANCHARD Observations sur le Système ne 
des Mollusques lamellibranches, Ann. des Sc. nat., 3ième Série, HI. 1845, pp. 321-— 340 
Pl. r2. Here may be found a copious historical review of this subject. The two sm all 
nerve-ganglia that lie near the oval ganglia in Ostrea (BRANDT and RATZEBURG Medizin, 
Zool. 11. s. 340, 341), BLANCHARD regards as answering to the par pedale (here want- 
ing according to GARNER). Nervous branches that arise from the lateral commissural 
string of the first and hindmost pair, on which in some species (Solen, Arca) even gan- 
gliform swellings are observed, correspond, so it appears, to the sympathetic nervous 
system of articulate animals, especially to the lateral portions of it in the crays, which 
in like manner arise from the collar round the neck (see above, p. 618). Thoselamelli — 
branchiates, which are provided with a tubular prolongation of the mantle, have often 
between the-muscles, that retract the tube, small nerve-ganglia in addition. j 

2 Cuvinr Mém. sur la Lingule, p. S, speaks very indecisively on this point; OWEN > 
describes a nerve-ganglion between the basal pieces of the two arms, and two others at 
the side of the mouth. Zrans. of Zool. Soc. 1. p. 156. [On the nervous system of Tere- 
bratula see OWEN Introduct. &e. pp. 11, 12 (cited above, p. 710).] 

3 Pour spoke of such eyes smaragdino colore coruscantes, which are situated on the 
larger cirrí of the border of the mantle in Spondylus (it. p. 107) and Pecten Jacobus 
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As auditory organ, SIEBPOLD regards a part met with by him in 
Cyelas, Anodonta, Unto, Mya, Cardium, Tellina, &c., an organ 
situated in front of and near to the nerve-mass of the foot. Here 
namely on both sides he found a vesicle in which a flat, round, 
transparent nucleus is in free motion. The nucleus is a conerement 
comparable to the lapill{ in the auditory sac of the bony fishes!, 
Neither of this enigmatical organ nor of eyes has any vestige been 
met with in the Brachtopoda. 

The motions of these animals are very simple. Many Lamelli- 
branchiata, and all the Brachiopods, are fixed to their places, and 
are not able to move from them. Other conchifers have a springing 
motion by means of the foot, a name given to a production of the 
abdomen which is muscular and very firm, possesses great con- 
tractility and irritability, and may assume very different forms?. 
By means of it bivalves move at the bottom of the water in which 
they live. 

The geographie distribution of eonchifers deserves a more 
special investigation than has hitherto been bestowed upon it. 
All conchifers live in water, part of them in fresh water, but 
the greatest part in the sea. Amongst the genera that live in 
the sea are some of which species are met with in all parts of 
the world, as genera Solen, Mya, Anatina, Mactra, Tellina, Lu- 
etna, Donax, Venus, Cardium, Arca, Pectuneulus, Mytilus, Pecten, 
Ostrea. It is however far from the fact that all these genera 
are found in like manner in different seas; of the genera Venus, 
Cardium, Arca, Ostrea, the species are much more numerous in 
the Indian Sea and the South Pacific, than in seas of the northern 
hemisphere. Glycimeris appears to be a northern form, of which 


(ib. p. 153); they are particularly large and conspicuous in the species last named 
(Tab. 27, figs. 5, 14); Port was not able to investigate their internal structure; and 
the later writers on the molluscs neglected this peculiarity altogether. Only within 
the last few years has it been adequately illustrated by GruBe (MoerrER’s Archiv, 
1840, s. 24, Taf. 11. figs. r, 3), KROHN (ib. s. 381— 386, Taf. xr. fig. 16) and Wir 
(Froriee’s Neue Notizen, XxIx. Bd. January, 1844, No. 622, 623). 

1 C, Tg. Von SreBorp Ueber ein räthselhaftiges Organ einiger Bivalven, MuruvLer’s 
Archiv, 1838, s. 49— 54 (transferred to Ann. des Sc. nat, sec. Série, x. Zool. p. 312), 
and WrIeGMANN's Archiv, 1841, Ueb. d. Gehörorgan der Mollusken, s. 148 and foll., 
Ann. d. Sc, nat, sec. Série, XIX. p. 193, Pl. 28, fig. t. [Also Lerpie Ueber Cyclas 
cornea, MUELLER’s Archiv, 1855, pp. 51, 52. Pl. vr. fig. 18.) 

3 See Pour, 1. Introd. p. 37. 





genus the only species hitherto known, Glycimeris siliqgua, 18 
found very abundantly on the great bank of Newfoundland. More 
numerous, on the other hand, are the forms which occur exclu= 
sively in warm seas or in the southern hemisphere, or of which 
one or only a few species are met with in the Mediterranean 
or the Red Sea. We mention here the genera Crassatella, Tri 
dacna, Hippopus, Malleus, Avicula, Meleagrina, Spondylus (and 
the genus Plicatula united with it), Vulsella, Placuna. The fre= 
quent occurrence of well-preserved remains of this class in differ- 
ent mountain-strata affords an assistance of the highest interest ta 
the investigations of geologists towards a true knowledge and 
distinction of those strata. Of some genera the extinct species are 
much more numerous than those now living; some genera which 
formerly peopled the sea have entirely disappeared in the present 
period of the history of the earth. It is remarkable that of the 
genera now living and which also count extinct species, whenever 
these last are very numerous, by far the most of the living species are _ 
now met with either exclusively, or principally, in the Indian ocean 
and in the southern Pacific. Of the genus Trigonia, a single living, | 
species alone is now known, and this is found in the Boot Sea af 
New Holland, whilst numerous fossil species belong to it, especially. | 
from the Jura- and chalk-formations. The genera Spondylus, Lima, 
Avicula, Crassatella, Arca and others, tend also to prove the same. 

Regarding the fresh-water“conchifers, we would call attention 
to the great number of species of the genus Unio, which occur in _ 
the western hemisphere, especially in North America. 

The Brachiopoda in their geological and geographical distribus 
tion offer much that is peculiar. Of Orbicula and Zer ebratula 
species occur both in the north and in the south ; species are knor | 
from the Indian ocean and from the en from the South 
Sea on the west coast of America, and from the North Sea. At 
the same time of these genera the species in the southern seas are 
more numerous, and the few species of Leingula are all from the 
southern hemisphere. Extinct species of Zerebratula are uncom= 
monly numerous, and occur in very old as well as in more recent 
formations. Thus the Brachtopoda make one of the few forms 
which are restricted to no limited period of the history of the 
earth, and have survived its various catastrophes. 
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CLASS XII 
CONCHIFERA. 


ANIMALS without distinct head, covered on each side with 
a lamina of mantle. Shells two, incumbent on mantle. Heart 
aortic. Respiration branchial, with branchie mostly lamellose, 
running out near the margins of body on each side, covered by 
mantle; in some the mantle itself discharging the office of 
branchiee. Some hermaphrodite, others with sex distinct: all 
aquatic. 


Orper L. Palliohranchtiata or Brachiopoda. 


Body depressed, covered with mantle, bilobed, open. Branchize 
grown to the mantle or not distinct from mantle. Heart double, 
arterial. ‘Two long arms convoluted in form of a spiral, armed 
with cirri or cilia. Mouth simple at the base of arms. Shell 
bivalve, affixed, sessile or petiolate, adhering to mantle by several 
oblique muscles. 


Family 1. Brachtopoda. Characters those of the order. 


On this order and family may be compared -— 


Cuvier Mém. sur Animal de la Lingula, Ann. du Mus. 1. 1802, 
pp. 69—80, PL. v. reprinted in his Mémoires sur U Hist. et PAnat. 
des Mollusg. No. 21. 


Broperip Descriptions of some new species of Brachiopoda, Trans. 
Zool. Soc. 1. pp. 141—144. 
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‘Lateral and parallel branches, that make a right angle with the 
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OwEN On the Anatomy of the Brachiopoda; ib. pp. 145—164, 
Pl. 22, 23 (both these memoirs are translated and reprinted in the 
Ann. des Sc. Nat., sec. Série, 1m. 1835, pp. 26—30 ; 52—77). 


R. Owen Zettre à M. Mine EpwArps sur Pappareil de la Circu- 
lation chez les Mollusques de la classe des Brachiopodes, Ann. des Se. 
Nat, 3ième Série, m1. 1845, Zool. pp. 315— 320, PL 4. 


W. Kine Remarks on certain Genera belonging to the Class Pallio- 
branchiata, Annals of Natur. History, xvm. 1846, pp. 26—425 
83—94. 


OweN On the Anatomy of Terebratula, Introduction to the British 
Fossil Brachiopoda by Davipson. Printed for the Palseontographical 
Soc. 1854, pp. 4—22. 


The chief characteristic of this division consists in the respiras 
tory organs. Im Zigula, on each lobe of the mantle on the inside, , 
two main trunks are seen that run longitudinally and return the 
blood to the heart, which is double, as we have seen above, at the 
part where the two are most remote, and converge obliquely to the 
free margin of the lobe of the mantle in the form of an inverted V, 













trunk, form an elegant pectinated design on the laminee of the 
mantle. It is these vascular divisions which compose the respiratory 
organs ; the gills are, therefore, attached to the mantle, or rather the 
mantle itself is the seat of respiration. From this disposition that 
which presents itself in Orbicula and Terebratula differs more in 
appearance than in reality. The respiratory function is not limite 
here, as in Ligula, to a part of the mantle, but is distributed over 
the whole of it, whilst two vascular stems on one lobe and four 
the other are formed from numerous branches, and bring back k | 
arterial blood to the double heart (Owen P'ransact. Zool. Soc, I 
pp. 147, 148, 154). The two hearts do not receive the bloot 
immediately, however, in these molluscs, from the stems of the 
branchial veins, but these last pour it into a sinus, from which it is 
taken up by the free and wide opening of the two auricles of the 
heart (Ann. des Sc. Nat. 3ième Série, m1. pp. 316—319). Î 


A second character of this order is afforded by the two so-named _ 
arms, which lie rolled up with their convex side outwards near the 
mouth, and are margined with cèrri or filaments. Im Terebratula, 
where these filaments are long and fine, these two arms thus acquire _ 
the external appearance of gills, and have accordingly been so named 
by earlier writers, ex. gr. Parnas Miscell. Zool. 1766, p. 182, 
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4 GRUNDLER Naturforscher, 1. 1774, pp. 82, 83. The arms have 
in their axis a tendinous canal closed at the extremities, which, 
according to Owen, is filled internally with a fluid. Muscular fibres 
which surround the canal force, in his opinion, this fluid to the outer 
extremity, and thus cause the arms to unfold. 


In the third place the Brachiopoda are characterised by the 
absence of an elastic ligament, which in the Lamellibranchiates 
exists at the hinge of the shells and works antagonistically with the 
adductor muscles. Thus the shell is opened here by the arms, 
or also, in Terebratula, by the elasticity of a composite apparatus of — 
thin calcareous loops which are attached within, to the surface of 
the lesser imperforate shell. Hence arises a more complex dispo- 
sition of the muscular system, which is formed of different oblique 
bundles in place of the single or double adductor muscle found in 
the Lamellibranchiates. 


L. Shell hingeless. 


Lingula Bruo., Lam. Shell subequivalve, flattened, oblong, 
thin, gaping at both ends, affixed by a peduncle fleshy, cylindrical, 
hollow internally. 


Sp. Lingula anatina Lam, BLAINv. Pl. sr, fig. 3, GUÉRIN Zconogr., Moll. 
PL. 36, fig. r; from the East Indian Ocean. Formerly detached shells 
alone of this animal were known; such a single shell is figured by Rum- 
PHIUS Amb. Rariteitk. Tab. xn. fig. 1. LiNNmus named such an one 
Patella unguis. The first account of two shells connected together was 
given by CHEMNitz (Natunforscher, xxi1. 1787, PP: 23—32, Tab. mr.). 


Of late years a few other living species of this genus have been discovered. 
Compare BRODERIP 1. 1. and on the anatomy of Lingula, besides Cuvrer 
and OweN, as cited above, also C. Voer Neue Denkschriften der allg. 
Schweizer Gesellschaft f. d. ges. Naturwiss. vri. N euchatel, 1845, mit 2 Taf. 


Fossil species also of this genus are found, especially in the Silurian 
formation, also in the mountain-lime. In the Muschel-kalk and bunter Sand- 
stein Lingula tenuissima is found, BRONN Zeth. geogn. Tab. xm. fig. 6 B. 


Orbicula Cuv., Lam. Shell Inequivalve, orbicular. Affixed 
valve plane, cloven in the disc; superior valve conical. 

Sp. Orbicula Norwegica TuaM., Patella anomala Muzrrr., Zool. Danic. Tab. 

V., BrAINVv. Malacol. Pl 55, fig. 5; attached to rocks and shells in the 


North Sea ;—Orbic. lamellosa BRODER., Trans. Zool. Soc. Tab. 23, fig. 2, on 
the coast of Peru, &c. 


Note —Genus Discina Lau. to be abolished, not being distinct from 
Orbicula; see G. B. SowenBr Trans. Linn. Soc. XIII. p. 472. 


VOL. 1. 46 


722 CLASS XII. 





Crania Rerzivs, Bruo. Shell inequivalve, suborbicular, 
Affixed valve plane, with four muscular impressions internally, 
the two middle almost confluent to form one. 

Sp. Orania ringens HaniNGH., Anomia turbinata Pour, Test. utr. Sicil. II, 
Tab. 30, BLAINV. Malac. Pl. 59, fig. 2; Mediterranean. This species ig 


commonly confounded with Anomia craniolaris L., which is fossil, like 
many other species, from the chalk-formation. 


Compare A. J. Rerzmus Crania oder Todtenkopfs-Muschel, Schriften des 
Berliner Gesellsch. naturforschender Freunde, Bd. 11. s. 66, SoweRBY Trans, 
Linn. Soc. XII. pp. 469—472, Tab. 26. 


II. Shell furnished with hinge. 


Calceola Lam. Fossil genus [of the Devonian period, DAVIDSON 
Introduct. &c. p. 121]. 


Thecidea DerR. 


Terebratula Luwyp, Brug. (species of Anomia L.). Shell 
inequïvalve, subtrigonal. Apex of larger (ventral) valve perforated 
by a round aperture transmitting a short affixed peduncle. Hinge 
with two teeth. Internally two calcareous branches, slender, 
arcuate, rising from the dise of the lesser (dorsal) valve, forming» 
the support of the arms. i 


(The Terebratulidae have been subdivided,inthe interest of Geology 
into genera and sub-genera, chiefly according to the extent and form 
of the calcareous appendage. In the true Terebratuloe the appendage, 
variable in length, is formed of two riband-shaped lamelle fixed to 
the crural base alone, and more or less folded back upon itself. 










Terebratulina D'Orgie. The erural processes united to form 
a calcareous band behind the mouth, and the reflected loop always 
in front of the mouth. ] d 


Sp. Terebratula (Terebratulina) caput serpentis LAM., Anomia caput serpenti8 
L., Zneyel. méth., Vers. Pl. 246, fig. 7, Brarnv. Malacol. PL 52, fig. 6; im 
the Atlantic ocean, the North Sea, the Scottish coast. 


[Zerebratella D'Orria. Differs from Zerebratula by its loop vei 
doubly attached ; the lamellse proceeding from the crural base, before 
attaining their greatest length, sending off a flat horizontal process 
likewise affixed to a more or less elevated longitudinal septum. 

Sp. Terchratula (Terebratella) dorsata LAM., BLAINV. Malacol. Pl. 51, fig-h 

from the straits of Magellan, &c. 

[Megerlia Kine, Krausia DavipsoN, Morrisia Dav., Magas 

SowerBy, Bouchardia Dav., Agriope DELONGSCHAMPS, Megathyris 
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D'Orn., Rhynconella Fiscner (anatomy by Owen Zool. Frans. 
Vol. 1. pt. 2). On all the genera of this division see especially 
DavipsoN on the classification of recent Brachiopoda, Ann. and 
Mag. of Nat. Hist, new ser. rx. 1851, pp. 361—377.] 


Much more numerous than the recent species are the fossil, amongst 
which we cite that alone, on account of its peculiarly symmetrical form, 
which FABro CoLONNA likened to two mussels joined together: ferebratula 
discoïdea LAm., Terebratula diphya Con, Von Buon Eneyel. méth., Vers. 
Pl. 240, fig. 4, from the chalk-formation, especially found in Italy. 

Comp. L. Von Buon Veber Terebrateln mit einem Versuch sie zu classifi- 
ciren und zu beschreiben, mit 3 lithogr. Tafeln, Berlin, 1834, 4to. (Abhand]. 
der Akad. der Wissensch. in Berlin, Physik. Klasse 1833). 


Spirifer SowerBy, Delthyris Dara, T'rigonotreta KorNia, BRONN. 
Foramen of larger valve triangular, marginal. Supports of arms 
rolled spirally. 


Comp. SowerBY Linn. Transact. XII. p. 514, fig. 9;—L. Von Buen 
Ueber Delthyris oder Spirifer und Orthis, mit 2 lthogr. Taf. Berlin, 1837. 
4to. (Abh. der Akad. in Berlin, Physik. Kl. 1836). 

The shells are usually much extended in the breadtb, as, Spúrifer spe- 
ciosus BRONN, Leth. geogn. Tab. Ir. fig. 15. 

All the species belong to the older, in great part to the transition-forma- 
tions. In the Zias or lowest oolitic strata, the last species of this genus is 
found, Spirifer Walcottii, which is thus met with no more amongst the 
remains of living creatures, 


Productus SowerBY, Strophomena RAFIN., BRONN, ZLeptena 
Darm. Hinge linear, straight. Shell inequivalve, alate, almost 
gemiorbicular, with larger valve gibbous, imperforate. 


An entirely extinct genus from the oldest periods of the history of our 
earth. DESHAYES thinks that these conchifers were not attached, but 
moved freely like most of the lamellibranchiates. Sp. Productus tubuliferus 
Desr., Strephomena aculeata BRONN, Letheea geogn. Tab. 1. fig. 1, &c. 
Some writers distinguish Strophomena as a distinct genus from Productus. 
See on this and other genera which we here omit, W. Kine in Ann. and 
Magaz. of Nat. Hist. Vol. 18, 1846, pp. 26—42 and pp. 83—94, and on 
Productus Lu. Von Buon in Abhandl. der Akad. in Berlin, Physik. Klasse, 
1841. The admirable Monograph of DAvipsonN, On the British Oolitic and 
Liassie Brachiopoda, with an introduction on the classification, and a chap- 
ter by CARPENTER, On the intimate structure of the shells of Brachiopoda, 
besides that of OWEN, already cited on the Anatomy, were published for 
the Palseontographical Society of London in the years 1851, 1852, 1854, 
and are especially referred to in this division. 


Orper IT. Zamellibranchiata. 
Body compressed, covered on both sides by a lamina of the 
‚mantle. Branchie at the sides of the body placed under each lobe 
46—2 
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of mantle, mostly lamellose, two on each side, more rarely pectinate, 
composed of thin fimbrise or laciniee crrowded together. Four lamellie 
form tentacles in by far the most, oval or triangular, placed in pairs. 
at the sides of mouth. Two lateral shells ineumbent on mantle,, 
conjoined by an elastic ligament at the back. 


On the internal structure of these lamellibranchiate conchifers, , 
what was needful has been already said above. The beard-threads, 
named byssus, still require a short notice. At the foot of the 
conchifers (see above, p. 717) there is often situated a bundle of hairss 
or filaments to which the name of byssus has been given ; sometimes: 
these filaments are united into a common mass; they are attached 
in a cavity at the base of the foot by a peculiar substance secreted 
there (conjunctive matter). From the cavity a furrow runs toe 
nearly the extremity of the foot, and along this furrow is situated: 
the glandular tissue by which the byssus is secreted. RÉAUMURI 
maintained that these horny threads were spun just like the web of 
caterpillars and the nets of spiders. With the assistance of thes 
muscular foot these threads are directed to determinate situations: 

‘and caused to adhere there firmly by their broad disciform extremif 
ties; they grow again if cut off. 
Comp. A. MurrueR de Bysso Acephalorum Acced. Tab. 1. Berolini, 


1836, 4to, and in WrEGMANN's Archiv, 1837, s- 1—39, Tab. IL. IL Various 
opinions of writers on these filaments were noticed in the first edition of 


this Handbook, 11. blz. 37. 

Several conchifers, which are not attached by byssus-filamentsy 
grow fast by one of the two valves to rocks or different substances: 
found in the sea. That some of them move freely and get over the: 
ground with their foot has been already noticed (p. 717). The two 
valves of the shell are separated from each other by the elastie 
ligament situated at the hinge behind the point (p. 682). White 
compact muscular fibres, which run transversely from one valve t@ 
the other, close the shell on the other hand. These bundles leave 
impressions on the interior of the shell, two on each valve, the one 
before, the other behind, if, as in most of these animals, two adductor 
muscles be present; if, on the contrary, as in the oyster, there be 
only one, then only a single muscular impression is to be seen OB 
each valve, situated nearly in the middle. 


Porr made many experiments with regard to the force of these muscles 
in living conchifers. Thus he states, for instance, that the adductor muscles 
in the animal of the Noah’s shell (Pectunculus) can overcome the resistance 
of golbs., and that more than 70 Ibs. are required to tear them asunder. 
The shell weighed only one pound, the animal itself only 4 ounces. 
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A. Monomyaria. Muscular impression single, subeentral. In- 
ternal ligament received in a cardinal pit, partially visible on the 
outside in some, mostly included. 


The single adductor muscle here corresponds to the posterior adductor of 
those conchifers that have two of them. All the single-muscled conchifers 
live in the sea. 3 


Family IL. Ostracea. Mantle open. Foot none or a small 
rudiment of foot, not byssiferous. Shell irregular, lamellose. 


Anomia Brug. (Species of genus Anomta L.). Shell inequi- 
valve, thin, one valve flat, perforate or emarginate towards the 
point, the other larger, more gibbous at the base. Animal (Echton 
Porr) with foot small, tentacles at mouth none, margin of mantle 
cirriferous, adhering to marine bodies by a muscular cord perforat- 
ing the shell and inserted into the calcareous cover. 


The name dnomia was first employed by F. Corumna (De Purpura, 
Romee, 1616) and given to those conchifera which are now named 
Terebratula. LiNNeus united with these some very different con- 
chifers also under the name of Anomia, although what he says in the 
description of the characters of this animal (Sys. Nat, ed.12, 1. p. 1150) 
applies to Terebratula alone. BruaurÈre (Wneyel.mêth., Vers. 1. p. 70) 
was the first who gave the name of dnomia to the present genus 
and placed it in the neighbourhood of the oysters. From these, 
however, it differs by many essential characters, so that DesHAyrs 
has placed it even in a separate family. There are properly three 
muscles of which the impressions are seen on the convex valve, but 
on the flat valve only a singular muscular impression appears. This 
impression is that of the muscle which corresponds with the central 
depressor of the oyster ; the two other muscles, which are attached 
to the convex valve, go through the aperture of the flat valve and 
fix themselves to the calcareous cover, which is often very hard, 
whence it is named by several writers a little bone (ossiculum). By 
that cover the shell is attached to other conchifera or to rocks. See 
Desnaves Dict. Univ. d'Hist. Nat. 1. 1841, pp. 557—559, and the 
figures of the three muscles in Por Zestac. utr. Sicil. Tab. 30, fig. 
1, and in Cuv. Ze. Ans, éd, dll, Moll. PI. 79. 


Sp. Anomia Ephippium L., LisTER Conch. 204, CHEMN. Tab. 76, figs. 692, 
693, Brarxv. Malacol. PL. 59, fig. 31, Cuv. R. And, éd. dll, Moll. PL 79; 
Mediterranean, Atlantic; this species is very flat, the shell is mostly of a 
whitish colour;—Anom. cepa L., Porr Tab. 30, figs. 1, 8, is more convex, 
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smaller, reddish-purple, and is found in the same seas. The species of. 
Anomia are difficult to characterise, and are not yet sufficiently distin- 
guished. The fossil species occur especially in tertiary formations. 


Placunanomia BRODER. 
Comp. Proceedings of the Zool. Soc. of London, 1832, pp. 28, 29. 


Placuna Brug. (Species of Anomia L.). Shell free, subequi-- 
valve, flattened, thin, lamellose. Hinge interior, with two linear, 
divaricate crests, converging in the apex in one valve, received in 
two similar grooves in the other valve. Animal unknown. 


Sp. Placuna placenta, Anomia placenta L., Buarnv. Malac. PL. 6o, fig. 3, 
GUÉRIN Zeonogr., Moll. Pl. 27, fig. 7, Indian Sea;—Placuna sella Lam, 
CHeMN. Tab. 79, fig. 714, HourruyN Nat, Hist, 1. 15, PL. rrg, &c. (under » 
the name of Ostrea epkhippiwm), &c. 


Carolia CANTRAINE. 
Comp. Bulletin de Acad. royale des Sc. de Bruxelles, v. 1838, pp. 7 
—IT3, 


Ei 


Ostrea L. (in part), Brug. Shell adhering, inequivalve, lamel- 
lose, irregular, with left valve inferior, affixed, and right Md 
plane, thinner. Hinge edentulous, a little cardinal pit receiving the 
ligament. Animal (Peloris Port) with body compressed, foot none, « 
margins of mantle thick, furnished with a double row of short 

fim brice. 


Sp. Ostrea edulis L., Baster Natuurk. Uitsp. 1. pp. 71—81; BLAINV. 
Malacol. Pl. 6o, fig. 1, Pour Testac. utr. Sicil. 11. Tab. 29, fig. 1, Cuv. B. 
Ami, éd. ùl., Moll. PL. 72, fig. 1; Oyster, (Ester, Huitre, Auster; in the 
North Sea, Mediterranean, &c.; on the sea-banks at the Helder and on 
the Texel. This well-known species differs much in size and in the form of 
the shell, as will appear at once from a comparison of the figures cited. … 
The oysters fished on the oyster-banks of Zealand become large in a shorter 
time than the English, and have flatter and less hard shells. Compare on 
Oyster-banks, besides BASTER loc, cit. CARBONNEL in Magasin de Zool. par 
GUÁÉRIN, 1845. 


Ostrea virginiana List, GMEL., LisTER Conch. Tab. 200, fig. 34, Tab, 
201, fig. 35, Enceyel. mêthod., Vers. Pl. 79, figs. 1—5; from the coast of 
N. America, differs by its greatly elongated form, and attains the remark- — 
able length of 2 decimeters (nearly 8”). By its margin folded in a singular 
manner at acute angles and its violet-red colour, is distinguished Ostrea 
crista galli CHEMN., Mytilus crista galli L., Rumra. Amb. Rariteitk. Tab. _ 
47, fig. D, BLAINV. Malac. Pl. 6o, fig. 2, GUÉRIN Zconogr., Moll. Pl. 24, 
ee 

There are many fossil species of this genus both in the secondary and 
tertiary formations. Comp. LAMARCK Ann. du Mus. vil. pp. 159-—166; 


Bek a 


CONCHIFERA. 727 


iv. Pl, 20-22, 23, figs. 1, 2. In the mount of St Peter is found Ostrea 
larva of which the elongated crooked shell with folded margins has some 
resemblance to the larva of an insect. 


In some species the inferior shell, when the individuals are older, is 
curved upwards at the point and very thick. Of these LAMARCK formed 
his genus Gryphea. (Sp. Gryphea angulata LAM. from the coast of Peru.) 
These forms in the fossil state especially abound in the Oolite and Lias 
formations (as Gryphea arcuata LAM., BLAINV. Malac. Pl. 59, fig. 4» 
BRONN Zetheea, Tab. 19, figs. ra, b); hence the name Gryphite-limestone, 
in geological works. In Awogyra SAY, Sow. the point is not bent upwards, 
but sideways. Species of this form occur especially in the chalk-formations. 


Family III. Pectinidea. Mantle open with margin thick, 
tentaculate, often ocelliferous. Foot small. Shell regular or sub- 
regular, solid, often marked by longitudinal ribs, mostly auriculate, 


Spondylus L. Shell inequivalve, adherent, mostly auriculate, 
rude or muricate. Hinge with two strong teeth in each valve and 
pit of ligament intermediate. Animal (Argus Pour) with body 
compressed and margin of mantle cirrate and ocelliferous. Foot 
small, disciform, supplied with a middle eylindrical filament sus- 
taining an oval capitulum. Adductor muscle very large, central. 


Sub-genus: Plicatula Lam. Shell inauriculate, plicate ; inferior 
valve without external cardinal area. 


Sp. Spondylus plicatus Lu, Plicatula ramosa LAM., CHEMN. Conchyl. Tab. 
47, figs. 479, 430 ;—Plicatula cristata LaM., BLaiNv. Malac. Pl. 62, fig. 2, 
GoúriN Zeonogr., Moll. PL 25, fig. 9, &e. There are also fossil species of 
this form, 


Sub-genus : Spondylus LAM. Shell mostly auriculate. Inferior 
valve produced beyond the hinge, area in superior trigonal, flat, 
mostly divided by a median furrow. 

Sp. Spondylus Gederopus L., Pour Test. utr. Sicil. 11. Tab. 21, figs. 20, 21, 


Tab. 22, Encycl. méth., Vers. PL 190, fig. 1; in the Mediterranean ;— 
Spondyl. americanus LAM., Guúr. Zconogr., Moll. PL 25, fig. 8, &c. 


Fossil species of Spondylus are found in the chalk-formation. To Spon- 
dylus, moreover, some fossil genera, whose characters are of no sufficient 
value, are referred by DESHAYES, as Podopsis LaM., Pachytes DEFR., 
Dianchora SoweRBY. Comp. Ann. des Sc. natur. XV. 1828, pp. 427—434» 
and the second edition of LAMARCK Hist. nat. des Ani. 8. vertèbr, VII. pp. 


195—198. 
Hinnites Derr. Shell irregular, subovate or orbicular, auriculate, 
affixed. Hinge edentulous, pit of ligament narrow, deeply cut 
out. 
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Comp. DEFRANOE Dict. des Sc. natur. XXII. 1821, pp. 169, 170, 
Desuares Dict. class. d'Hist. nat. viir. pp. 200, zo1. This genus stands 
as in the middle between Spondylus and Pecten. Besides the fossil species 
upon which DEFRANCE has founded it (Hinnites Cortesii, BLAINV. Malac. 
PL 6r, fig. 1), DESHAYES refers to it Pecten sinuosus LAM., Ostrea sinuosa 


GMEL. 


Pecten Brug. (Species of Ostrea L.). Shell free, inequivalve, 
mostly ribbed with longitudinal rays, auriculate, with apical margin 
straight and apices contiguous. Hinge edentulous, with small 
cardinal pit internal, receiving the ligament. Animal (Argus Por) 
orbicular, with mantle margined by cirri and ocelliferous tentacles, 
the foot small, sometimes byssiferous. 

Sp. Peeten Jacobus Lam, Ostrea Jacoba L., Pour Test. utr, Sicil. Tab. 27, 
figs. 1, 2; BLAINV. Malacol. Pl. 6o, fig. 4;—St James’ shell, Mediterranean ; 
the shell is with us often used for stewing oysters, but the animal itself is, 
when roasted, very agreeable according to Port. This species also is found 
fossil in newer tertiary formations in Italy.—Pecten pleuronectes LAM, 
Ostrea pleuronectes L., RumrPn. Amb. Rariteitk. Tab. 45, figs. A, B, BrAINV. 
Malac. Pl. 6o, fig. 5, Cuv. R. And, éd. ill, Moll. PL. 75, fig. 1. A very 
numerous genus, of which many extinct species are found in the secondary 
formations. : 


Pedum Brug. Shell free, inequivalve, elongato-trigonal. Hinge 
edentulous. Inferior valve emarginate near the point. Animal 
with mantle cirri and ocelliferous tentacles. Foot byssiferous, the 
byssus passing through the excised valve. 

Sp. Pedum spondyloïdeum LAM. Eneyel. méth., Vers. Pl. 178, BLAINV. 
Malac. Pl. 62, fig. 6, Cuv. R. Ani, éd. ill, Moll. Pl. 76, fig. 4, DrEsHAYES 
Conchyl. Pl. 48, figs. 4—6. In the Indian ocean and the South Pacifie; _ 


by Qvor and GarMarp, who first described the animal of this shell, this 
species was found very numerous at the Island Vanikoro. 


Lima Brug. Shell free, subequivalve, inequilateral, oblique, 
furnished with small auricule, subgaping at the side. Hinge 
edentulous. Animal (Glaucus Porr) with mantle margined with 
long annulate cirri and without ocelliferous tentacles. Foot cylin- 
drical, rugose, clavate, sulcated at the apex. (Animals swimming 
by eontraction of the valves.) 


Sp. Lima squamosa, Ostrea Lima L., Pour Test. utr. Sicil. 11. Tab. 28, figs. 
22—24, BrLAINv. Malac. Pl. 62, fig. 3, &c. The fossil genus Plagiostoma 
SowerBY, LAM., contains different species which belong to Podopsis, or 
rather to Spondylus. The remaining, according to the remark of DESHATES, 
ought to be united with the genus Lima, for instance Plagtiostoma giganr 
tewm from the Lias-formation. 
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_ Family IV. Malleacea. Mantle open, produced posteriorly. 
Foot conical, sulcate, mostly byssiferous. Ligament internal, often 
divided and contained in several little pits. Shell lamellose, pearly 
within, often deformed, undulato-plicate. 


We transfer also to this group the genus Vulsella, as was done by 
DrsHayrs, who on the other hand removed Awvicula from it, which 
genus we with LAMARCK leave in this family. The characters of the 
group are not yet sufficiently determined, for the animals of these 
shells are hitherto only imperfectly or not at all known. Some 
genera exist only in the fossil state. 


Jnoceramus SowerBYy. Shell inequivalve, with points approxi- 
mate. Hinge straight, incrassate, furnished with a row of foveolee 
for the reception of the divided ligament. (Fossil genus.) 


Many fossil species, especially from the Chalk-period, are contained in 
this genus, whilst none from the tertiary formations are known. DESHAYES, 
as also GOLDFUSS and BRONN, now unite the genera Catillus and Myti- 
loïdes of BRONGNIART with this. Compare the article Znocerame of DEs- 
HAYES, Dict. univ. d'Hist. nat. vir. 1846, pp. 53, 54, and BRONN Zeth. 
geogn. pp. 689—696 (first edition). 


Pachymya SowerBy ? 


This genus DRSHAYES united formerly with Catillus, and now with Zno- 
ceramus; compare, however, BRONN loc. cit. pp. 696, 697. There is only 
one species known, also from the chalk-formation: Pachym. gigas Sow., 
BRONN Leth. geogn. Tab. 31, figs. g a, b. 


Perna Brug. (Species of Ostrea L.). Shell flattened, subequi- 
valve, at the anterior side gaping, an aperture emitting the byssus. 
Hinge straight, linear, edentulous, with parallel furrows receiving 
the divided ligament. 

Sp. Perna isogonwm LAM., Ostrea isogonum L., Rumeu. Amb, Rariteitk, 
Tab. 47, fig. J, Cuv. R. Anim., éd. ill., Moll. PL. 8r, fig. 1; Ind. Ocean — 
Perna femoralis LAM. and P. canina LAM. are, according to DESHAYES, 
only varieties of this species.— Perna ephippium L., GUÉRIN Zeonogr., 


Moll. PL. 26, fig. 2, &e. Some fossil species also of this genus from the 
secondary and tertiary formations are known. 


Gervillia Derr. 
A fossil genus nearly allied to Perna, of which species from the oolite- 
and chalk-period are known. 
Crenatula Lam. Shell thin, flattened, lamellose, not emarginate 
for the passage of byssus. Hinge edentulous, linear, crenate at the 
margin, with semicircular pits receiving the ligament. 
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Comp. LAMAROK Ann. du Muséum, ur. pp. 25-—31, PL 2. 


Sp. Crenatula avicularis Lam. 1.1. PL 2, figs. 1, 2, Cuv. A. Ami, éd. Ul, 
Moll. PL. 81, fig. 2; in the seas surrounding the South American coasts, 


Vulsella Lam. Shell irregular, elongate, thin, subequivalve, 
free. Hinge in both valves furnished with a tubercle cut out 
with a conical pit for receiving the ligament. « 

Sp. Vulsella linguatula Lam, Mya vulsella L., Romer. Amb. Rariteitk, Tab. _ 
46, fig. A, BLAINv. Malacol. PL 62, fig. 5, from the Indian ocean, &e, 
Some species are met with amongst corals, others in sponges. One 


species from the tertiary formation is known ( Vulsella deperdita LAM., from « 
the calcaire grossier), and a few from the chalk-period. 


Malleus Lam. Shell subequivalve, rude, often undulate, de- 
formed, elongate, flattened, auriculate, emarginate anteriorly for the » 
passage of byssus. Straight, triangular, sinus between the two 
valves; points small, divaricate. Hinge edentulous; cardinal * 
fossula oblongo-conical, receiving the ligament. | 

Sp. Malleus vulgaris LaMm., Ostrea malleus L., Rummen. Amb. Rariteitk. Tab. « 
47, fig. m.; D'ARGENVILLE Oonchyliologie, 1757, 4to, PL. 19, fig. GR 
Brainv. Malac. Pl. 63, fig. 4; this shell, commonly called the Polish ì 
Hemmer, is found in the East-Indian Ocean. On account of its rarity in « 
collections, Malleus albus LAM., CrrmNirz Oonchyl. Tab. 206, from the » 
South Sea, may be noticed. j 


Avicula Bruc, Desnavyes. Shell subequivalve or inequivalve, » 
often squamose externally. Hinge edentulous or with one or two » 
small teeth. Area oblique, submarginal, sometimes subindistinet # 
for the internal ligament. Internal surface of valves pearly. 
Animal compressed, with mantle open, the margin incrassat@, 
cirriferous. Foot econical, vermiform, with byssus thick, the filar « 
ments sometimes coalesced. 


Sub-genus: Avicula Lam. Shell oval, oblique, with ears large. 
A ecardinal tooth in both valves beneath the points. 
Sp. Avicula semisagitta Lam, Mytilus Hirundo L. in part, Brarnv. Malac. — 


Pl. 63, fig. 8;—Avic. Tarentina LAM., Pour Zestac. utr. Sic. Tab. 32, figs. — 
17—21, &c. Fossil species also from the M uschel-kalk and other formations 


are known. 
Meleagrina Lam. Shell suborbicular, with ears not produced and 
hinge edentulous. 


Sp. Avicula margaritifera, Mytilus margaritiferus L., RUMPH. Amb. Rari-_ 
teitk. Tab. 47, figs. r‚ G; D'ARGENv. PL zo, fig. A, BLAINV. Malac. Pl. 
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25 bis, fig. 7, Cuv. R. And, éd. dl, Moll. PL. 85, fig. 1; the pearl-shell. 
The shell is sometimes four-cornered, with round margin, greenish-brown 
striped with white spots, nacreous within, yellow or blueish white. This 
conchifer produces the finest pearls, and is found in the Persian gulf and 
in the Indian ocean at Ceylon and Borneo, in the straits of Malacca, 
&c. The largest pearls are found in the deepest places, as in the Persian 
gulf near the island Kharrak, where they lie on very deep banks. The 

— Persian pearls are hard, and consequently more esteemed than those of 
Ceylon, which are often subject to desquamation. 


B. Dimyaria. Two muscular impressions, mostly remote, 
sometimes approximate. Ligament of valves external in most. 


Family V. Mytilacea. Mantle eloven anteriorly. Foot conical 
or tongue-shaped, byssiferous. ‘Two muscular impressions in each 
valve remote. Anterior adductor muscle often very small. 


Pinna L. Shell fragile, thin, often imbricato-squamose, elongate, 
triangular, angustate towards the points. Hinge edentulous; liga- 
ment marginal. Animal (Chimera Porr) with foot vermicular, 
subulate, transversely rugose, delivering at its base the byssus 
of long, dense, silken filaments. Anterior adductor muscle near the 
apices, posterior larger, subcentral. A conical contractile appendage 
at the posterior part of mantle (trachea Por). 

The shells are large, triangular, thin, and very small at the point; along 
each shell there runs lengthwise a keel-shaped eminence sometimes feeble, 
for each is formed of two surfaces that meet at an obtuse angle. The 
animal penetrates the sand with the point of the shell, and fastens itself 
above it by the byssus to other objects. The silky byssus-threads of species 


from the Mediterranean are used in Calabria and Sicily as guards for 
gloves, stockings, purses, &c. 


Sp. Pinna nobilis L., Pinna muricata Pour, Testacea utr. Sic. Tab. 34, fig. 
1, Brarnv. Malac. Pl. 64, fig. 1;— Pinna rotundata L. (and P. squamosa 
GMELL., LAM.), Lister Tab. 374, fig. 215, Eneycl. mêth., Vers. Pl. 200, 
fig. 2, &e. Many fossil species of this genus from the secondary, and some 
from the tertiary formations are known ; to the last belongs Pinna margari- 
tacea LAM., Ann. du Mus. ix. Pl. 17, fig. 3, from the calcaire grossier. 


Mytilus L. (in part), Brug. Shell elongate, not squamose, 
rather smooth, equivalve, with points placed forward, hinge edentu- 
lous or with two teeth obsolete. Ligament dorsal, linear, received 
in a narrow, elongate, marginal sinus. Two muscular impressions, 
the anterior very small. Animal (Callitriche Porr) with foot 
lingulate, canaliculate, byssiferous, the mantle concrete posteriorly 





to form a small anal tentaculiferous canal. Labial palps four, 
elongate, lanceolate. | 
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Mytilus Lam. Points terminal. 


Sp. Mytilus edulis L., Baster Natuurk. Uitsp. 1. 117—127, Tab. x1. figs. 
g—11, Cuv. R. Ani, éd. dll, Mollusg. Pl. 89, mussel. The shell is elongate 
and, after the epidermis has been removed, purplish-blue. This species is 
found in the North Sea and the Mediterranean. Mussels grow quickly, 
and are already edible in the second year. Sometimes they are injurious, 
and in tbe spring with us they are less pleasant to the taste; as experience 
in Zealand has taught, they are best from July to January. Some con- 
stitutions cannot endure mussels, and this has in part contributed to give 
these conchifers a bad name, as though they were sometimes poisonous. 
The eggs are not taken up by the gills, as in Anodonta and Unio, but by 
the mantle. Compare for the anatomy of the mussel A. De Heipe Ana- 
tome Mytili. Amstelod. 1683, 8vo, Porr Test. utr. Sicil. 11. pp. 197—207, 
Tab. 31, G. R. TREVIRANUS Zeitschr. f. Physiol. 1. 1824, 8. 41—47, Tab. 
v. figs. 26—2g. For the other species of this genus, see LAMARCK Hist, 
nat. des Ani. s, v. and DrsHAYrES Eneyel. méth., Vers. 11. pp. 557 and fol, 


Modiola Lam. Points sublateral. 


Sp. Modiola tulipa Lam, Eneyel. méth., Vers. PL. 221, fig. 1, from the gulf 
of Mexico, &c. 
There are elongated species, that penetrate into stones, of which CUVIER 
forms the sub-genus Lithodomus. Sp. Mytilus lithophagus Ls, Mod. litho- 
phaga LAM., BLAINv. Malac. PI. 64, fig. 4.* 


Tichogonia RossM., Dreissena V. BENEpeN. Shell elongate, 
trigonal, inflated posteriorly, flat or subconcave anteriorly. Points 
terminal ; internal septum near the points. Mantle anteriorly con- 
crete, excised for foot. Anal trachea distinct. 


Sp. Tichogonia Chemnitzii ROSSMAESSLER, Mytilus polymorphus fluviatilis 
Parr, Mytilus Hagenii V. BAER, DESHAYES Conchyl. Pl. 37, figs. 9—I1, 
&c. PALLAS first discovered this species in the Wolga; in Holland it was 
first met with in the sea of Haarlem by H. W, WAARDENBURG, who 
described it under the name of Mytilus lineatus LAM., with which, however) 
it does not agree (Ann. Acad. Lugd. Bat. 1826, 1827, Comment. de Moll, 
indig.) ; it oeeurs also round Leyden in the Cingels and elsewhere. VAN 
BENEDEN has given a further account of this animal in Ann, des Sc. nat. 


Ee 


1 In the columns, which are the remains of the temple of Serapis in the gulf of 
Baie, an entire segment is seen, which is perforated by these animals, about 22 feet 
above the surface of the sea; see Porr Test. utr. Sic. IL. p. 216; recent geology ha8 
borrowed a proof from this of the depression and upheaving of the ground from which 
so many phenomena receive their explanation. Compare the well-known work of 
Lyeuu Principles of Geology. 


T 


CONCHIFERA. 733 


sec. Série, III. 1835, pp. 193—213, Pl. vir. ; CANTRAINE, who places this 
genus, on account of the mantle for the most part united, not in this family, 
but in Byssomya, names it Mytilina. Ann. des Sc. nat., sec. Série, VIT. pp. 
302— 312. It agrees, however, very closely with Mytilus, as well in the 
shell as in the animal. 


Family VI. Arcacca. Mantle eloven anteriorly, not produced 
into a trachea. Foot large, in some serving for creeping, in others 
furnished with byssus horny, lamellose, not divided into filaments. 
Branchiee composed of loose filaments. Shell regular, with points 
remote. Hinge with numerous teeth arranged in a row. Two 
muscular impressions remote. 


Arca L. (in part). Hinge linear, straight. Shell transverse, 
inequilateral, with points distant, a large area intervening. Animal 
(Daphne Port) with foot compressed, cloven longitudinally, mostly 
adhering by means of lamellose, horny byssus to marine bodies. 


Sp. Arca Noe L., RumeH. Amb. Rariteitk. Tab. 44, fig. P, Eneycl. méth., 
Vers. Pl. 303, BLAINv. Malacol. PL. 65, fig. 2; in the Mediterranean and 
the Atlantic; the Noah's Arc; the boat-like form occasioned the generic 
name.— Arca tortuosa L., Rumrn. 1. 1. Tab. 47, fig. K‚ Zneyel. méth., Vers. 
Pl. 305, fig. 1, BraiNv. Malac. Pl. 65 bis, fig. 1, from the Indian Ocean, 
&c. A very numerous genus, of which also fossil species occur, some in 
secondary, but the most in tertiary formations. 


Cucullcea Lam. Shell ventricose. Hingeterminated at each end 

by ribs exsert, parallel to the margin, various in number. 
Sp. Arca cucullus GMEL., Cucullcea auriculifera LAM., BLAINv. Malac. PI. 
65, fig. 4; from the Indian Ocean. The fossil species of this small group 


are the more numerous, since amongst the animal world now living, only 
this single one is known. 


Peetuneulus LAM. (Species of Arca L.). Shell orbicular, thick, 
shut. Hinge arcuate, with teeth oblique, the median obsolete. 
Animal (Arina Port) with foot hatchet-shaped, serving for creep- 
ing, very large, compressed, not byssiferous; heart single. 

Sp. Pectunculus pilosus LAM., Arca pilosa L. (and glyeimeris in part), Bo- 
NANNI Recreat. Mentis et Oculi, Rome, 1684, fig. 80, Porr Test. utr. Sic. 


Tab. 26, figs. 2, 3, GUÉRIN Zconogr., Moll. PL. 27, fig. 6, DrsHarrs Con- 
chyl. Pl. 34, figs. 23, 24b;—Pect. glycimeris Lam., Desn. 1. 1, figs. ar, 23, 





1 The shells of this species are used by the Siciliang, according to the account of 
Pour, for making cameos. 
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&e. Many extinct fossil species also of this genus occur, whilst the newer 
tertiary formations contain also the named living species in a fossil state, 
See on these fossil species LAMAROK Ann. dw Mus. VI. pp. 215-—?217, IX, 
Pl. 18, figs. 6—g, and Drsmarrs Desor. des Coquilles foss. des environs de 
Paris. 

Family VIT. Zrigontacea. Mantle eloven anteriorly, trachea 
none. Foot not byssiferous, serving for creeping. Shell equivalve, 
inequilateral, hinge with several teeth, arranged in two rows 
diverging from the point. Points contiguous, or slightly remote, 
Two muscular impressions remote; internal surface of valves often 


pearly. 


Nucula LAM. Shell transverse, with points contiguous. Hinge 
linear, broken, interrupted by a pit for receiving the internal liga= 
ment, with numerous teeth. 

Sp. Nucula margaritacea LAM, Arca nucleus L., Buarnv. Malac. PL. 65, 
fig. 5, DESHAYES Conchyl. PL 34, figs. 11—13; in the North Sea and Medis 
terranean. This species also occurs fossil. The foot of these conchiferg 


resembles that of Pectuneulus. This genus, which has filiform gills, might 
be left in the preceding family. Of late years many species have become 





ande 


known, especially through the English voyager Cumming. They are all 


small eonchifers. 


Trigowia Brua. Shell trigonal, sometimes suborbicular. Cars 


dinal teeth oblong, grooved. Ligament external, marginal. Foot 


elongate, geniculate, with the apical portion received in a groove 


on the inferior surface of the basal portion. 
Sp. Trigonia pectinata Lam, Prigon. margaritacea, Ann. du Mus. IV. pp. 
355—357, Pl. 67, fig. 1, BrarnviuLE Malac. Pl. zo, fig. 1; in the S 
Pacific. This is the only species now living which is known of this genus, 


of which numerous fossil species occur, partly in the older secondary — 


formations. Here belongs also the genus Myophoria BRONN Leth. geogn. 
1. pp. 168—174, from the Muschel-kalk. Especially, however, are the 
species of Trigonia numerous in the Jura- and Chalk-formations. Comp. 
also Agassiz Etudes critiques sur les Mollusques, vre livraison, Neufchatel, 
1840, 4to. 


Family VUIL Natadea. Mantle mostly cloven, sometimes 
concrete posteriorly and produced into two short tracheee. Foot 
compressed, byssus none. Four oval buccal tentacles. Shell 
transverse, inequilateral, pearly within. ‘Two muscular impressions 
distinct, remote. Lügament external. 

This family contains fresh-water conchifers. Lunnseus united the 
species known to him partly with Mya, partly with Mytilus. They 
might perhaps be all united in one large genus Unto. 
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N Phalanx I. Shell regular, free, with points approximate. 


Unio Brug. Animal (Lömnea Por) with mantle cloven, con- 
crete posteriorly by a commissure about the anus, surrounding the 
anus with a trachea like an aperture. Posterior margin of each 
lobe of mantle furnished with cirri or tentacles. Branchie of each 
side coalesced behind the foot. Shell thick, pearly within, with 
points most frequently decorticate. Hinge mostly with two teeth 
in each valve, the anterior thick, obliquely striated, the posterior 
compressed like a lamella, elongate, sometimes obsolete. (Teeth 
of left valve bipartite by a groove for receiving the teeth of the op- 
posite valve.) 


This genus is very numerous in species, especially in North America. 
The knowledge of these species is attended with great difficulties, since the 
naturalists who have described them have dispersed their descriptions, 
partly in Magazines, which are entirely unknown in Europe, and at the 
same time have paid little regard to the contemporary or previous labours 
of one another. We mention here only, as the most accessible, the papers 
of RAFINESQUE (Ann. des Sc. physiques de MM. Bory pr Sr, VINCENT et 
DRAPIEZ, v. pp. 287 and foll.), J. Lea (Amerie. Philos. Transact., new 
Series, 1m. Philadelphia, 1828, pp. 259—263; Im. Pt. 2, 1830, pp. 493— 
457, rv. Pt. 1, pp. 63—121), and the memoir of Dr FÉRrussac, in great part 
bibliographical, in GUÉRIN's Magasin de Zoologie, 1835, in which the 
descriptions of Tm. SAY and others are cited. 


The form of the numerous shells of this class is very different. For some 
of the forms distinct genera have been adopted. Thus LAMARCK distin- 
guishes the species with a triangular shell and transverse striee on the teeth 
of the hinge, by the name of Castalia (Sp. Castalia ambigua LaM., BLAINV., 
Malacol. PL 67, fig. 4, from S. America). The species that have an oblique 
shell, and at the posterior margin present a large, flat, triangular pro- 
longation, he unites under the genus Myria. (Sp. Unio syrmatophorus O. 
Fapr.t, Hyria avicularis Lam, Mya syrmatophora GRONov. Zoophylac. 
Tab. xvim. fig. 1, Unio corrugatus BLAINV., Malacol. PI. 67, fig. 1 ;—Hyria 
corrugata LAM., Encycl. mêth., Vers. Pl. 247, fig. 2.) The other species 
LAMAROK leaves together under the genus Unio. But besides Castalia and 
Hyria great varieties of form are found, of which sub-genera might be 
made, as Unio orbiculatus HiLpr. or Unio subrotundus RAFIN. of a round 
form? Unio arcaformis Lea, with a flat broad surface behind the points, 
&c. In European species the shell is usually less different in form, elongate, 
forwards round and obtuse, backwards pointed and prolonged. 


1 0. Fagrrcrus in Kongel. Danske Videnskab. Selskabs Naturvidensk. Afhand- 
linger, 1. 1824, pp. 55-—Ó1. 

3 See, for example, Unio verrucosa VALENO., in HUMBOLDT et BONPLAND Recueil 
d'Observ. de Zool, et d'Anat. comp. 1. PL. 53, fig. 2. 
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Sp. Unto pictorum Lam., Mya pictorum L., Sturm Faun. Germ. vr. Heft 
Tab. a, Unio rostrata Preirrer Deutsche Land- und Wasserschn. 1. Tab. 
fig. 8;— Unio margaritiferus Rerz., NiusonN, Mya margaritifera L., Ui 
sinuata LAM. (and Unio elongata LaM.), Scnroerer Geschichte der Flusg- 
conchyl. 1779, 4to, Tab. rv. fig. 1, Prererer 1, l, Tab. v. fig. 11, &c. This 
species, like the Meleagrina, produces fine pearls (see above, p. 688).— Ag 
a very large species from N. America we note: Undo undulatus SAT 
Unio Peruviana LaM., Eneyel. méth., Vers. Pl. 248, fig. 7, VALENCIENNES 
in HuMBoLDT et Bone, Obs. de Zool. et d'Anat. comp. 11. p. 229, Pl. sn 
fig. 3. 


Anodonta Brug. The inhabitant of the shell (Limnea Pori) 
of the same form as the animal of the preceding genus. Shell! 
mostly thin, transverse, elongate posteriorly, rotundato-truncate 
anteriorly. Cardinal margin edentulous, linear. k 


River-mussel. This genus differs from the preceding in the greater thin= » 
ness of the shell, and especially by the absence of hinge, but the animal ig | 
entirely the same as in the genus Unio, with which too DESHAYES unites if, 
In the shell also Unio depressa V. MururrieLp (PFEIFFER 1. l In. s. 3% 
33, Tab. vir. figs. 3, 4) forms the transition to Anodonta. The species of | 
Anodonta are much less numerous, and exhibit fewer varieties in the form 
of the shell, than those of Unio. 


Sp. Anodonta eygnea Lam, Mytilus eygneus L., Brarnv. Malac. Pl. 66, fig. 
1, Preirrer 1, 1. Tab. vr. fig. 4, (on account of the coalescence of 
growing together of the shells on the dorsal side above the ligament, Lá 
forms of this species and some others, the genus Symphynota; such a nd | 
nexion also occurs in certain species of Unio); Anod. anatina LAM, 
lus anatinus L., PrmirFEr Tab. vr. fig. 2, &c. d 

Fossil species both of Unto and Anodonta oceur in the coal-formatiol | 
In the Oolite and Lias shells are found which were formerly referred to 
Unio, but now constitute the genus Cardinia of Aaassiz, Pachyodon 


STUTCHBURY (Unto hybrida, Unio concinna SowerBY, &c.). See STUTCH- 
BURY Annals and Magaz. of Nat. Hist, vir. 1842, pp. 481—485. 


Ê t 
Lridina LAM. Animal with lobes of mantle concrete poste- 
riorly and furnished with two short tracheze. Shell transverse, 
elongate, with hinge edentulous, linear, sometimes crenate. 


Sp. Jridina exotica LaM., Le mutel ADANSON, Hist. nat. du Sénégal, Co 
quillages, Pl. 17, fig. 21, BLAINv. Malac. PL 66, fig. 3, in West Africa and 
in the Nile; the animal is described and figured by Desnares, Mém. de la 
Soc. LHist. nat. de Paris, 1. 1827, pp. 1—16, PL. 1;— rid. rubens DESHs 
Anatina rubens Liam, Encyel. mêéth., Vers. Pl. zor, fig. 1. 


Phalanx IL. Skell affixed, érregular. 


Btheria Lam. (dötheria). Mantle cloven, with margin cirri 
ferous. Four tentacles round the mouth oblong, rotundate. Ligar 
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ment external, penetrating partly internally into a groove. Hinge 
_eallous, edentulous. 


LAMARCK, who first made this genus known, thought that it was found 
in the sea. It was placed in the neighbourhood of the Oysters, from which, 
however, the shell differs by the two muscular impressions. Since that 
time these conchifers were found in the Nile by the traveller CAILLAUD, 
The animal was afterwards described and figured by RANG and Quoy. It 
agrees, as RANG remarks, with that of Unio and Anodonta, so that in fact 
the Ztherie might be shortly characterised as irregular Anodonta with one 
of the two shells attached. 


Comp. LAMAROK Ann. du Muséum, X. pp. 398—408, Pl. 29—32; Fé- 
Russao Notice s. 1. Éthéries trouvées dans le Nil, Mém. de la Soc. d'Hist. 
nat. de Paris, 1. 1823, pp. 353-372; RANG et CarLuaup Mém. sur le genre 
Ethérie et deser. de son Animal, Nou. Ann. du Muséum, 111. 1834, pp. 128 
— 144, QuoY in Lesson Jllustr. de Zoologie, PL. 58, 59 (1835). 


Sp. Etheria Lamarckii Féruss., Bih. elliptica LAM. (and Zth. trigonula 
ejusd.), Ann. du Mus. Xx. PL 29, 30, fig. 1, BLAINv. Malac. PL. 7o bis, fig. 
2, &e., GUÉRIN Zeonogr., Mollusg. Pl. 26, fig. 8. 


All the known species live in fresh water in Africa, and would seem, 
with Jridina, to represent the Undones so numerous in America, which 
are not abundant in Africa. 


Family IX. Carditacea. Mantle cloven. Foot compressed, 
suleate, not byssiferous. Tentacles around the mouth divided into 
several lobes. Shell regular, free, inequilateral, equivalve. ‘Two 
muscular impressions remote. Teeth of himge mostly two, in some 
a single tooth, the anterior being obsolete. 


Cardita Brug. (exclusive of species), DrsHaves (Cardita and 
Venericardia LAM.). Shell suborbicular, transverse or oblique, 
often costate longitudinally. 


An historical review of the genus Cardita, and of the modifications it 
has undergone, was given by DESHAYES Eneycl. méth., Vers. 11. 1830, pp. 
194—196. All the species now living are marine, mostly small or only of 
moderate size. The fossil species are numerous, especially in the calcaire 
grossier, as Cardita imbricata, Venericardia imbricata Lam, Listem Hist. 
Conchylior. Tab. 497, BLAINv. Malacol. Pl. 68, fig. 3, DESHAYES Conchy- 
liol. PL. 3r, fig. 6, &e. 


Family X. Chamacea. Mantle excised with a middle aperture 
for the foot, and furnished with two distinct foramina in the tentacu- 
late margin (trachea of mantle and trachea of gills), elsewhere 
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closed. Foot round, geniculate, not byssiferous. Shell irregular, 
inequivalve, adhering. Two muscular impressions remote. : 


In all the preceding families of the Dimgyaria the mantle is 
entirely open at the anterior part. In the following families the 
margins of the mantle are united anteriorly. Amongst these the 
present family is distinguished by its irregular shell, just as the 
Mtheriacea are amongst the preceding families. 


Chama L. (in part), Brug. Shell irregular, mostly im bricate 
or lamellose, with points incurved. Hinge with single oblique 
tooth in each valve, received in a little pit of the other valve. 


(Animal, Psilopus Pour, comp. characters of family.) 


Sp. Chama Lazarus L., Chama damecornis LAM., RUMPH. Amb. Rariteitk, 
Tab. 42, fig. 3, D'ARGENVILLE Conchyl. PL. 20, fig. F, CHeMN. Conchy- 
lienkab. Tab. 51, figs. 307, 508 ; East Indies ;— Chama macerophylla CHEMN. 
L. L. Tab. 52, figs. 514, 515, Cuv. R. Anú., éd. dl, Moll. Pl. 95, fig. 2, && 
All the species of this family live in the sea. 


Cleidotherus SOWERBY. 


Sp. Chuma albida Liam, Cleidotherus chamoïdes Sow., DesHAYES Conchyliol, 
Pl. 29, figs. 1—5 ; from the South Sea at New Holland. 


Diceras Lam. Points large, divaricate, contorted into irregular 
spires. Cardinal tooth very large, thick, incurved. 
A fossil genus, of which two or three species are known from the upper- 
most oolite and chalk formations. 


Sp. Diceras arietina Lam, Desn. Conchyliol. Pl. 28, figs. 4—6, Cuv. & 
And, éd. Ul, Moll. Pl. 95, fig. 1; this species was first discovered by 
Devo in the chalk strata of Mont Salère, SAUSSURE Voyages dans les Alpes — 
1. PL, m. figs. 1—4 (éd. 8vo. Neuchatel, 1803, pp- 277—280). Comp. OR « 
Diceras LAMAROK Ann. du Mus. VI. pp. 298—302, and Drsnayms Diek — 
class. d'Hist. nat. v. 1824, pp. 465—467. 


Appendix to Chamacea. 
Family of umeertain position, Rudista or Rudiste. Fossils in 
cretaceous strata. 
Superior valve operculiform, small. Inferior affixed, elongate, 


often divided internally by septa. 


The fossil eonchifers designated by LAMARCK under the unintel- 
ligible name Rudistes, with which, however, as DESHAYES remarks, 
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the genus Hippwrites (placed by LAMARCK amongst the Cephalopoda) 
should be united (Arn. des Sc. nat. v. 1825, p. 205, xv. pp. 258— 
266) seem, when the genera Crania and Calceola, belonging to the 
Brachiopoda have been separated from them, to be allied to the 
Chamacea; they had probably, however, an entirely open mantle, 
like the JUtheriacea, Ostreacea &c. (Desnayes neyel. méth., Vers. 
u p. 918). The Zippurites, large, elongate, conical shells, resem- 
bling in some degree, as to external form, the horns of mammals, 
were first discovered at the foot of the Pyrenees by Prcor LA 
Pryrouse. Gorpruss, however, and D'OrBIGNY also, is of opinion 
that these Zudistae belong to the Brachiopoda and by no means 
to the Lamellibranchiata (Ann. des Sc. nat., sec. Série, xvm. 1842, 
pp. 173—192), in which they now find many supporters. 


Genera: Mippwrites LAM, Caprina D'Orprany, Sphoerulites 
Dersmour. (and Radiolites Lam.) Desn. (Birostrites Liam. a fictitious 
genus from the internal mould of Spheerulites.) 

Comp. DESHAYES in LAMAROK Hist. nat, des And. 8. vert., ze éd. VII. 
1836, pp. 278—292, Prcor De La Pryfousr De novis quibusd. Orthocera- 
titum et Ostracitum speeieb. Norimb. 178r, fol.; DesHaveEs Essai sur les 
Sphérulites (Bullet. de la Soc. d’-Hist. nat. de Bordeaux, 1. 1827); O. ROLLAND 
Dv Roqvan, Description des coquilles fossiles de la famille des Rudistes, qui 
se trouvent dans le terrain erétacé de Corbières. Avec planches. Carcassone, 
184r, 4to. 


Family XL. Pridacnacea. Mantle with lobes for the greatest 
part concrete in the margin, furnished with a superior aperture for 
the passage of foot, and two small inferior, the anterior anal, the 
posterior respiratory. Four tentacles round the mouth elongate, 
acuminate. Foot thiek. Ligament external, narrow. Two adduc- 
tor muscles approximate or confluent ; muscular impression single, 
little distinct. Shell regular, equivalve, free. 


Cuvier (Règne Anim. mm. 1817, p. 475) remarked that in the 
eonchifers of this family there is only a single adductor muscle. 
Consequently LAMARCK placed the genus f'ridacna subsequently in 
the division of the Monomgyaria, with which, however, it does not 
agree. From the figures of the animal of P'ridacna mutica given 
by Qvoy and GArMmarp in the narrative of the voyage of the 4stro- 
labe (copied in Cuv. R. Anù, éd. úl., Moll. PL. 96, fig. 3) it seems 
that two muscles are present however, which lie close together, and, 
although in other species they are confluent and form a single 
muscle, this is no reason for separating P'ridaena from those families 
with which in other respects this genus has most agreement. 
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Tridaena Brug. (Species of Chama L.). Shell transverse, 
inequilateral. Points approximate. Hinge with two teeth, placed _ 
behind the points under the ligament; the posterior in the right 
valve bipartite, a groove receiving the posterior tooth of the left 
valve. 


Hippopus Lam, lunula closed. Foot not byssiferous. 


Sp. Tridacna hippopus BLAINv., Chama hippopus L., Hippopus maculatus 
Lau., Rumrm. Amb. Rariteitk. Tab. 43, fig. co, BLAINv. Malacol. Pl. 68, 
fig. 2, GUÉRIN Zconogr., Mollusg. PL 29, fig. 7; Indian Ocean. 

Tridacna Lam. Shell gaping at the Zunula, with aperture ovate, — 

Foot byssiferous. 

Sp. Pridacna squamosa LAM., RUMPH. Amb. Rariteitk. Tab. 43, fig. A, Eneyel. 
méth., Vers. Pl. 236, fig. 1; Indian Ocean ;—T'ridacna gigas, Chama gigas Li. 
(in part), Rumrr. ll fig. B, Pncycl. méth., Vers. PL. 235, fig. 1. This species 
also occurs in the Indian Ocean; it is the largest conchifer known. For- 
merly it was the custom to ornament gardens with them as basins of foun- 
taïns; in churches these shells sometimes serve for holding the holy-water, 
as two very large ones may be seen in Sf Sulpice at Paris; hence the 
derivation of the French name bénitier for this species of shell. LINNAUS 
records a shell of this kind in the Museum Ludovic Ulrice, that weighs — 
532 pounds— In Pridacna the opening of the lunula in older individuals ig 
smaller, so that the difference between Hippopus and F'ridacna is not very 
essential. 


Family XII. Cardiacea. Mantle with lobes concrete posteriorly, 
open anteriorly for the passage of foot; two very short tracheee dige 
tinct, foraminiform, with margin girdled by cirri. Foot large, falcie 
form, not byssiferous. Ligament external. Shell regular, equivalve, 
free. Hinge with two teeth under the point, receiving each 
other by mutual insertion, and one or two lateral. Two muscular 
impressions remote. 


Cardium L. Shell subequilateral, shorter posteriorly, more 
gìbbous anteriorly, mostly furnished with longitudinal ribs. Fout f 
teeth in each valve; with two oblique under the points, receiving 
each other crosswise by mutual insertion, and two lateral remote, 
compressed. Animal (Cerastes Pour) with foot falciform, very long, 
serving for jumping. 


Sp. Cardium edule L., BLAINV. Malacol. Pl. 7o bis, fig. 3, BASTER Natuurk. _ 
Uitsp. 11. bl. 76—78, Tab. vir. figs. 1—4) Pour Test. utr. Sic. 1. Tab. XVI 
figs. 13—15; on the shore in the North and Mediter. Seas; this bivalve, 
like some other species of this genus, is used for food; the common name 
in Zealand is kokhaan. 
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Cardium isocardia L., Rummen. Amb. Rariteitk. Tab. 48, fig. 9, CHEMN. 
Conchyl. Tab. 17, figs. 174— 176, &c. 


Hemicardium Krein, SpeNorer, Cuv. Valves compressed, a keel 
dividing the anterior from the posterior plane. 
Sp. Curdium hemicardium L., Rumru. Amb. Rariteitk. Tab. 44, fig. H, 


Brarnv. Malac. Pl. zo bis, fig. 4 ;—Cardium cardissa L., LAM., RUMPH. 
1. 1, Tab. 42, fig, B, &o. 


Of the genus Cardium SPENGLER has given a monograph, Skrivter af 
naturhist. Selskabet, v. tT. 1799, pp. 1—6o, Tab. 1. 


The fossil species of Cardium are uncommonly numerous, they occur 
especially in tertiary formations. 


Fsocardia Liam. Shell cordate, with points involute spirally. 
Two cardinal teeth under the points, compressed, entering ; a single 
lateral tooth posterior, elongate. Animal (Glossus Pori) with foot 
compressed and tentacles of mouth elongate, acuminate. 

Sp. JZsocardia cor, Chama Cor L., BrarNv. Malac. Pl. 69, fig. 2, Pour 
. Testac. utr. Sie. 11. Tab. xx. figs. 1, 2 (1. Tab. xv. figs. 34— 36 animal) ; 


Mediterranean, &ec.; also fossil. Much more numerous are the extinct 
species of this form, which for the most part occur in secondary formations. 


Opis DEFRANCE. Fossil genus. Is this its place ? 


Comp. DESHAYES in LAMARCK Hist, n, d, Ani. 8, v. VI. pp. 519, 520. 


Cypricardia Lam. Shell inequilateral, elongate posteriorly, 
oblique or transverse. Three teeth under the points; lateral tooth 
single, posterior, compressed, acute. 

Sp. Oypricardia oblonga Desr., Chama oblonga L., Cypric. guinaica LAM, 
Brarnv. Malac. Pl. 65 bis, fig. 6, DesHares Conchyliol. Pl. 24, figs. 8, g, 


&c.;— Here belong also petrified species from the oolite and chalk 
formations. 


Family XIII. Veneracea. Mantle with lobes fimbriated at 
the margin, concrete posteriorly, open anteriorly for the passage of 
large, compressed, acute foot ; two trachese moderate, often coalesced 
at the base. Ligament external, short. Shell equivalve, free, 
regular, shut. Mostly three cardinal teeth, diverging obliquely 
from the point; lateral tooth in some single, posterior, in most 
none. 


Astarte SowerBY, Crassina LAM. Cardinal teeth two, diver- 
gent. Impression of mantle simple. Shell transversely rugose or 
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striated, inequilateral, anteriorly truncato-rotundate, orbiculari- 
trigonal or oblique, incrassated towards the points. 


Astarte danmoniensis Sow., Crassina danmoniensis LAM., Venus crassa 
tella Brarnv. Malac. Pl. 73, fig. 7. The fossil species are numerous in 
the later secondary, and in the tertiary formations. Comp. De LA JoN- 
KAIRE Note sur le genre Astarte, Mémoires de la Soc, d' Hist, nat. de Paris, 
1. 1823, pp. 127—131, PI. vr. 


Venus L. (exclusive of species). Cardinal teeth in some three 
in each valve, in others four in left valve. Lateral tooth none, 
Impression of mantle below the posterior muscular impression 
deeply sinuate. (Animal Callista Pour.) ä 

a) Curdinal teeth four in left valve, with fourth elongate, situated under 
lunula, compressed, received in a foveola of right valve. 
Cytherea Lam. } 


* 


Venus lusoria, OCyth. lusoria LAM., Venus chione L. (in part), RUMPH., 
Amb. Rariteitk. Tab. xum. fig. e, ncyel. mêth., Vers. Pl. 270, fig.1. The Í 
Chinese and Japanese cover the inside of these shells with gold and colours, 
and use them in a certain game. — Venus Dione L., RumPa. Amb. Rariteitk, 
Tab. xvm fig. 4, Eneyel. méth., Vers. Pl. 275, fig. 1, HourrurN Nat 
Hist. 1. 1se Stuk, PL. 117, fig. 6; East Ind. Seas. This species is described 
by LINN=US in detail and metaphorically, Syst. naf., ed. 12,1. p. 1129, &G 


b) Curdinal teeth three in each valve, approximate. 


Venus LAM. 


Sp. Venus plicata Gm, Lam. (Venus Dysera L. in part), D'ARGENV. Com 
chyl. Tab. 21, fig. K‚ Zneyel. méth., Vers. PL 275, fig. 3; Venus papilio- 
nacea Tam. (Venus rotundata L.), Cuv. B. And, éd. dl, Moll. PL. ro4, 
fig. 4, &c.! Ö 


Cyprina Lam. Shell obliquely cordate, thick. Hinge with 
three unequal teeth, and lateral tooth remote, posterior, situated 
under the fissure. Impression of mantle rotundate, entire. (Ani- 
mal with tracheze short, scarcely porrect beyond the margin of 
shell.) 


Sp. Cyprina islandica LAM., Venus islandica L., Muruu. Zool. Danic. Tab. 
28, BLAINv. Malac. Pl. zo bis, fig. 5, Cuv. R. Ani, éd. ill, Moll. PL. 102, 


a 


1 The species belonging to the genus Venus (Venus and Cytherea LAM.) are 80 
numerous, that they make up nearly } of all the known lamellibranchdata, so that this _ 
genus much surpasses the genera Tellin, Cardiwm, Arca, Ostrea and Pecten s0 rich 


in species. 
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fig. 3. The Venus islandica of BroccHI (and Cyprina gigas LAM.) a fossil 
species from the caleaire grossier and other tertiary strata, does not belong 
to this genus, but to the preceding, Venus Brocchiù Desn., BRONN Leth. 
Tab. 38, fig. r. 


Family XIV. Cycladea. Mantle concrete posteriorly, fur- 
nished with two trachese. Ligament internal. Foot large, not 
byssiferous. Shell equivalve, free, gibbous or ventricose. Hinge 
with teeth under the point various, sometimes obsolete, and 
with lateral teeth gone. Two muscular impressions remote. 


This small family contains conchifers that live in rivers and 
in fresh-water lakes, like the Naïdea, from which it sufficiently 
differs, although Zridina (see above, p. 736), on account of the 
united mantle and the two trachese might be brought to it. The 
present family is nearly allied to the preceding, whose place they 
represent in fresh water. 


Glauconome GRAY. Cardinal teeth three, with middle one larger, 
often bifid. Shell elongate, transverse, with points eroded. 


Fresh-water bivalves, which in external appearance almost resemble 
Anodonta or Unio. They are all exotic. It seems that some fossil fresh- 
water shells, which previously had been referred to the genus Venus, find 
their true place here, 


Galathea Brug, LAM, Potamophila Sow. Shell trigonal, sub- 
equilateral. Teeth under the point two in right valve, with a 
small triangular median pit receiving the third intermediate tooth 
of left valve. Ligament prominent, turgid. Animal with two 
tracheee, not concrete, and foot oblong, compressed. 

Sp. Galathea radiata Tam. (Venus subviridis and Venus hermaphrodita GMEL.), 
Lister Conchyl. Tab. 158, fig. 13, Zneyel. méth., Vers. Pl. 250, fig. r, 
LAMARCK Ann. du Mus. v. p. 430, Pl. 28, SANDER RANG Notice sur la 
Galathée, Ann. des Sc, nat, Tom. XXV. 1832, pp. 152—164, Pl. v. In the 
rivers of W. Africa; the description of RANG first made the animal known, 
the shell alone of this species having been previously known, which some 
writers stated to be from Ceylon. 


Cyrena LAM. Shell thick, ventricose, corticate, with points 
eroded or decorticate. Hinge with three teeth in each valve. 
(Animal with two trachese separate from the base throughout.) 

Sp. Cyrena Zeylonica LAM., Brainv. Malacol. P\. 73, fig. 2 ; alarger variety 
of this species occurs at Java, see A. Mousson, Die Land- wnd Süsswasser- 
Mollusken von Java. Zurich, 1849, 8vo, Taf. XII. All the species of this 
genus are exotic. 





744 CLASS XII. 


Cyclas Brue. (in part), Lam. Shell ovato-globose, thin, tumid 


at the points. Hinge with teeth very small, sometimes subnull. 


Sp. Cyclas cornea Tum, Tellina cornea L., BLAiNv. Malacol. Pl. 73, fig. 1, 
Preirrer Systemat. Anordn. u. Beschr. deutscher Land- und Wasserschn, 
Cassel, 1821, 4to, Tab. v. figs. 1, 2, shell brown-yellow, transparent, blue- 
white within, 4 or 5” large; not rare in the canals of Holland. The 
species of this genus, which is much allied to the preceding, are especially 
found in Europe, but some occur also in other parts of the world. — PFEIFFER 
further distinguishes the genus Pisidium, by the absence of long trachea, 
which in the animal of these species are short and grown together. Sp. 
Oyelas obligua LiaM., Cyel. fontinalis Liam., Cyel, obtusalis LAM. 


Family XV. Zwcinacea. Mantle open anteriorly, concrete 
posteriorly, and furnished with branchial aperture and single anal 
trachea, or produced into two tracheee connate from the base 
throughout. Foot eylindrical, elongate, often vermiform. Liga- 
ment external or subinternal concealed between the exsert margins 
of fissure. Two muscular impressions remote, large, with anterior 
elongate. Shell free; hinge variable, in some edentulous, in others 
with two teeth under the point, and one or two lateral teeth. 


Oyrenoïda JOANNIS, Oyrenella Drsnayes. Shell ventricose, 
corticate. Hinge with two small teeth divergent in right valve, 
and one tooth bifid in left valve; lateral teeth none. Animal 
with two trachese concrete and four labial palps. 


Sp. Cyrenoïda Dupontia JOANNIS, GUÉRIN Magasin de Zool. 1835, Mollusg. 
PL. 64. Comp. DESHAYES, ibid. No. 7o; Senegal. This genus counts only 
a few species, all exotic, from fresh water. According to DESHAYES Cyres 
nella is a fresh-water Lucina, according to De JOANNIS, a Cyrena without 
lateral teeth at the hinge of the shell. At all events, this genus is inter 
mediate between this and the preceding family. 


Lucina Brug. Shell orbieulate, transversely striated, subequie 
lateral, with points short, acuminate, incurved forwards. Hinge vari 
able. Animal (Loripes Port) with foot very long, vermiform, respirar 
tory trachea foraminiform, anal conical, retractile by invagination. 


Sp. Zueina lactea Lam, Tellina lactea L., Eneyel. mêth., Vers. Pl. 286, fig. 
1, Pour Zestac. utr, Sic. 1. Tab. xv. figs. 26—29 ; hab. Mediterranean ;‚—= 
Lucina pensylvanica LaM., Venus pensylvanica L., D'ARGENv. Conchyl. 
Tab. zr, fig. N, Eneyel. méth., Vers. Pl. 284, fig. 1 ; hab. in the ocean at the 
coast of N. Amer. ; Lucina divaricata Liam, Tellina divaricata Li., POLI 
LL fig. 25, Eneyel. mêth., Vers. Pl. 283, fig. 4, DESHAYES Oonchyl. PL 16, 
figs. Q9—11; hab, in Mediterranean, &c. 
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Ungulina DAupiN, Lam. 


This genus is much allied to Zucina, with which DESHAYES unites it. 
Ungulina oblonga,LiaMm., Bruarnv. Malac. Pl. 73, fig. 6; from the coast of 
Senegal. Since this animal penetrates stones and corals, the external form 
of the shell is subject to much variety. See on the animal, of which pre- 
viously the shell alone was known, DUVERNOY Ann. des Se. nat. sec. Série, 
Tom. 18, pp. tro—r22, Pl. v. B. Comp. DESHAYES ibid, Tom. 19, PP- 
51. 


Corbis Cuv. Shell transverse, gibbous. Hinge with two teeth 
under the point, and two lateral. 


Sp. Corbis fimbriata Lam, Venus fimbriata L., D'ARGENV. Conchyl. Tab. 
21, fig. G&, Bneyel. méth., Vers. Pl. 286, fig. 3, Brarnv. Malac. PI. 72, fig. 
4; Indian Sea. This shell is finely striated longitudinally between grooves 
running parallel to the margin. Hence the French name la Pricotée or la 
Corbeille, of which last the generic name Corbis is a translation, There are 
fossil species of this genus which are as finely or even more finely treliced. 


Family XVI. Saicavina (or Lithophaga). Lobes of mantle 
as to the greater part concrete, with aperture narrow, anterior, emit- 
ting the small foot. Trachese two, coalesced at the base, tentacu- 
late at the opening. Shell transverse, inequilateral, posteriorly 
elongate, gaping. Ligament external. Two muscular impressions 
remote. Impression of mantle deeply sinuate posteriorly. (Animals 
living in stones, hence the form of shell often irregular.) 

This small family is connected with the genus Venus on the one hand, 
and with Gastrochtena on the other; perhaps the genus Savicava might be 


placed in the last family. They are marine conchifers like all the following 
families. 


Petricola LAM. (and Venerupis ejusd.) Hinge with two teeth 
in each valve, sometimes with three. Branchiee unequal, external 
smaller. 


Venerupis Lam. Trachece separate at the apex alone. Hinge 
with three teeth in one valve, sometimes in both. 
Sp. Venerupis irus LaM., Donax Irus L., Eneyel. méth., Vers. Pl. 262, fig. 
4, Porr Test. utr. Sic. 11. Tab. 19, figs. 25, 26 ; hab. Mediterranean ;— 
Vener. perforans LAM., Venus perforans Moxrtaau. (Pureer has given a 
figure of the Mollusc, see WIEGMANN Archiv f. Naturgesch. 1845, Tab. vu. 
figs. 15—18.) 


Petricola Lam. Trachee coalesced at the base, free at the 
terminal part for nearly half their length. Hinge with two teeth 
in each valve, or with only a single tooth in one of the valves. 
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Sp. Petricola roeeellaria Lam., Dersum. Conchyliol. PL 12, fig. 7, &c. (on the _ 
animal of Petricola see Puruieer l. l p. 188, Tab. vir. figs. 1E) | 
Fossil species from the tertiary formations are known, 


Saaicava Frruriau pe Bervevve, LAM. (Hiotella Daupa 
Lam, Byssomga Cuv.). Shell with tooth obsolete, tuberculiform, 
or edentulous. Foot very large, often byssiferous. 


Sp. Sawicava pholadis Lam, Mytilus pholadis L., MurrLLER Zool. Danie, 
Tab. 87, figs. 1—3 (infer. ) BrAINv. Malacol. PL So, Ag Saxicava 1 
arctica Puruier, Solen minutus L., Lam, Mya arctica L., Hiatella arctica» 
LAM, Eneyel. méth., Vers. Pl. 234, fig. 4, BLAINV. Banes PL. 80, fig. 6 | 
pen: Rhomboïdis rugos.), Cuv. R. And, Moll. PL, rro, fig. 1, &c. 















Family XVIL. Zellinacea. Mantle with lobes concrete poster 
riorly, margin tentaculiferous. Trachee two, separate, often very * 
long. Foot triangular, compressed. Shell transverse, equivalve, 
inequilateral, with posterior part often shorter. Ligament external, 
Two muscular impressions remote. Impression of mantle sinuate 
posteriorly. 

That margin of the shell which is ordinarily the longest, is here often the 
shortest, the hindmost, namely, or that where the ligament is situated, 
was an error, therefore, in LAMARCK to suppose that in Donax the ligar 
ment is displaced, and lies on the lunula; it lies, as in all bivalve shells, 
behind the point. 


Donaa L. Shell transverse, posteriorly obtuse, flat. Cardie 
nal teeth two either in both valves or in left, a single tooth bipars 
tite in right; lateral tooth single or two lateral teeth, subremotg, 

sometimes obsolete. Ligament short. Animal (Peroneea Poui) 
with trachese long, distinct, unequal, the inferior longer ; cirri at the 
orifice of anal (superior) trachea simple, at the orifice of branchi 
trachea ramoso-digitate. Foot large, conspicuous. 
Sp. Donax scortum L., D'ARGENVILLE Conchyl. Pl. ar, fig. L, BLV 
Malac. Pl. 71, fig. 1, DesHAYmS Conchyl. Pl. 14, figs. 12—15 (Donad 
pubescens Lu. variety); hab. Indian Ocean ;— Donax trunculus L., Pom 
Testac. utriusg. Sicil. 11. Tab. rg, figs. 12—20, BLAINV. Malac. PL 75 
fig. 2, &c. 
(Capsa LAM. Lateral teeth none.) Sp. Dona brasiliensis BLAINVy 
Capsa brasiliensis LaM., Eneyel. méth., Vers, Pl. 261, fig. ro, BLAINV. 
Malac. Pl. 71, fig. 3. 8 


Psammobia LAM. (and Sanguinolarta ejusd.). Shell transverse, 
subequilateral, subhiant at both ends. Hinge with two teeth, 
more rarely with single tooth in each valve, lateral teeth none, 
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Animal (Peroncea Port) with both tracheze extremely long, sub- 
equal, and with margin of mantle as though serrate with acuminate, 
eonical cirri. 


Capsa Brua., Desn. (not Lam.) Shell convex. Hinge narrow, 
with two unequal teeth in each valve. Ligament thick, elongate. 
Lunula indistinct. 


Sp. Psanmvmobia rugosd SOWERBY, REEVE, Sangwinolariarugosa LaM., Venus 
deflorata L., CrrmNivz Conchyl. Tab. 9, figs. 79—83, DESHATES Conchyl. 
PL. 13, figs. 1—3 ; this species of shell is met with in the Atlantic, the Red 
Sea and the Indian Ocean, and is amongst the most generally dispersed 
species. The animal is still unknown. 


Sanguinolaria Lam, Desu. Shell flat. Hinge with two unequal 
teeth. Ligament elongate, flat. 


Sp. Psammobia sanguinolenta nob., Solen sangwinolentus GM., Sanguinolaria 
rosea LAM., CHEMN. Conchyl. Tab. 7, fig. 56. 


Psammobia Lau, Dersum. Shell fat. Hinge with two teeth 
small, diverging or with single tooth. Ligament elongate, gibbous, 
protuberant. 


Sp. Psammobia vespertina LAM., Solen vespertinus GM., BLAINV. Malacol. 
PL. 77, fig. 4;— Psammobia incarnata DESH. (Tellina incarnata L., Fauna 
Suec.), Psammob. feroensis LAM, &c. These two species occur also fossil in 
tertiary formations. 


Tellina L. (exclusive of some species). Shell thin, mostly 
transverse, inequilateral, anteriorly shorter, rotundate, posteriorly 
plicate, with fold running obliquely from the margin towards the 
points. Hinge narrow, with two teeth or single tooth in each 
valve; in most two lateral teeth remote. Animal (Peronea Por) 
with foot large, lanceolate and margin of mantle cirrate with long 
unequal trachew, hiding deep under the sand. 


The species of this genus are numerous, especially in other parts of the 
world. In most the shell is long and flat, as Zellina radiata L., D'ARGEN- 
viLLE Conchyl. Pl. 22, fig. A, Eneyel. mêth., Vers. Pl. 289, fig. 2, BLAINV. 
Malacol. Pl. 71, fig. 4; sometimes ending behind with a thin elongated 
part, as in Jellina rostrata L., Tellina Spengleri Ga., Lam. Encycl., 
Vers. Pl. 287, fig. 5.— In others tbe shell is more round, as Zellina lingua 
felis L., Ruura. 1. 1. fig. G, GuÉRIN Zeonogr., Moll. Pl. 31, fig. 1. Im the 
North Sea is found Zellina fabula GMEL., LAM, GRONOV. Zoophylac. Tab. 
18, fig. g, Tellina solidula SOLAND., LAM. &c. 


Comp. on this genus SPENGLER Skrivter af naturh. Selskabet, Iv. 2. 
Kjöbenhavn, 1799, pp. 67—121, Tab. 12. 
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Tellinides Lam. Posterior margin of shell without irregular 
fold. Ì 





Ë 


j 


Sp. Tellina Timorensis BLAINV., Tellinides Timoriensis LAM., BLAINV. Mala= 
col. PL. 72, fig. 2. (DESHAYES has rejected this sub-genus, calling to mind 


that some Tellin by slow degrees conduct to this form. 


Fragilia Desm. Shell subtrigonal, gibbous, anteriorly rotun- 
date, posteriorly longer. Hinge with two teeth diverging in each 
valve. 


Sp. Zellina fragilis L., Petricola ochroleuca LAM., Pour Test. utr. Sic. 1. Tab, 
XV. figs. 22, 24, DeESH. Conchyliol. Pl. 12, figs. 13—25. Hab. in Medi- 


terranean. 


Family XVIIL Mactracea. Mantle open anteriorly, concrete 
posteriorly, produced into two tracheee, in some separate, in others 
coalesced. Foot compressed, triangular. Shell equivalve, free, 
Ligament internal, received in a pit; in some an external ligament 
as well as an internal. ‘Two muscular impressions remote. Lm- 
pression of mantle marked posteriorly with a sinus, in some broad, 
in others deep, narrower. 


Amphidesma LAM. (in part), Reeruvz, Desm. Shell rotundate, 
suborbiculate, thin. Hinge with two teeth in each valve. Liga 
ment double; external short; internal in a pit of hinge oblique, 
deep, narrow. 

Sp. Amphidesma variegata LAM., Eneyel. mêéth., Vers. Pl. 2gr, fig. 3; Indian 


Ocean ;s— Amph. solida GRAY, DrsH. Conchyliol. Pl. rr, figs. ro—12, 
South Sea, at the coast of Peru. 


Syndosmya ReroLuz, Desn. Shell transverse, oval, thin, with 
anterior side shorter. Hinge with two teeth in right valve, with 
intermediate foveola receiving the single tooth of left valve. Two 
lateral teeth. Lagament double; external small, internal received 
in a spoon-shaped process. Animal with two trachee long, 
separate. 


Sp. Syndosmya alba, Amphidesma Boysii LAM., Desa. Conchyl. Pl. 8 bis, 
figs. 6—8, &c. 


Frigonella DA Costa, Desu. (Species of Mactra Gamer, sub- 
genus of Mactra Cuv., spec. of Lutraria LAM.) Shell orbiculato- 
trigonal, flat, subequlateral, with anterior side shorter, rotundate, 
posterior subhiant. Hinge narrow, with two small teeth in right 
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valve, single tooth in left; a triangular pit receiving internal liga- 

ment. External ligament small. Animal with tracheze long, 
glender, separate, very unequal. 

Sp. Trigonella plana LovénN, Mactra piperata GMEL., Lutraria compressa 

Lam, Brarnv. Malac. Pl. 77, fig. 2; Baster Natuurk. Uitsp. 1. Tab. 


VIIL figs. 5—7. This species keeps itself deep in the sand on sea-coasts, 
and also oecurs fossil in the Crag-formation. 


Cumingia SOWERBY. 


Sp. Cumingia tellinoïdes Desu. Conchyliol. PL. 8 bis, figs. 911; all the 
species exotic. 


Mesodesma Desu. Shell transverse with anterior side longer, 
thick, shut. Ligament only internal, received in a narrow, deep 
pit. Hinge with one or two teeth under the point, and two 
lateral. Animal with two trachese separate (Peronwa Por). 

Sp. Mesodesma Quoyi DesH., Conchyl. Pl. ro, figs. 13, 14; Mesodesma 


cornea Drsu., Amphidesma donacilla Lam, Pour Testac. utr, Sicil. Tab. 
XIX. figs. 8—rr (Mactra cornea, habitus almost of Donax). 


Gnathodon GRAY, Rangia DESMOULINS. 


Sp. Gnathodon euneatus GraY, Desm. Oonchyl. PL ro, figs. g—1?. Comp. 
Rane, Now. Ann. du Mus. nr. 1834, pp. 217-—230, Pl. 12. This species 
lives in the brackish water of the great lake Pontchartrain in Louisiana, 


Anatinella Sow. 


Sp. Anatinella Sibbaldii Sow., Mya CHEMN. Conchyl. Tab. 3, figs. 17, 18, 
Desu. Conchyl. Pl. 8 bis, figs. 4, 5. 


Mactra L. Shell transverse, inequilateral, subhiant at both 
ends. An excavated process under the points in hinge, receiving 
the internal ligament; cardinal tooth bifid or forked in front of pit 
for ligament. Animal (Callista Pour) with trachee coalesced, foot 
compressed. 


Comp. L. SpeneLEr Beskrivelse over det Slaegt Mactra. Skrüter af 
naturkist. Selskabet, v. 2. Kjöbenhavn, 1802, pp. 92—128. 


Mactra Lam. Shell trigonal, tumid at the points. Two lateral 
compressed teeth in left valve, received between two lamellee of 
right valve. 

Sp. Mactra stultorum L., Pour Test. utr, Sic. 1. Tab. 18, figs. 1o— 12, BLAINV. 


Malac. Pl. 73, fig. 5, Cuv. R. And, éd. ill, Moll. Pl. roy, figs. 2, 2a; 
brownish grey, with light radiating strize, purplish within ; very common in 
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the North Sea and Mediterranean. Mactra helvacea CHEMN., LAM, 
Mactra glauca SerNeuer, Pour, 1 1, figs. 1—3, SPENGLER |. 1. Tab. mmm, 
fig. 1; in the Mediterranean. This genus counts very many species from 
all seas. Some fossil species of it also are known, which occur in the ter- 
tiary formations. 


Lutraria Lam. (in part), Desn. Shell transverse, elongate pos- 
teriorly, flattened, lateral teeth none. 
Sp. Mactra lutraria L., Lutraria elliptica LAM., CHRMN. Conchyl. Tab. 24, 


figs. 240, 241, &c. This sub-genus is much less numerous than the pre- 
ceding. The species cited occur also fossil in tertiary formations, 


Family XIX. Myacea. Mantle sacciform, with lobes almost 
entirely conjoined at the margin, perforated anteriorly alone by a 
small aperture for the transmission of foot. Foot small. Tracheg 
mostly coalesced, retractile. Shell mostly gaping. Ligament 
internal, inserted in a tooth or spoon-shaped process, somewhat 
prominent at the hinge. ‘Two muscular impressions remote; im- 
pression of mantle mostly excised posteriorly by a sinus. 


Phalanx IL. Osteodesmacea. Cochleariform tooth in each valve, 
receiving the ligament. Mostly a loose calcareous particle (ossicu- 
lum Desu.) contained in ligament. ‘Two trachee often separate. 


Cardilia Desu. (Is this its place ®) 


„Note — Habitus of Zsocardia. Spec. Jsocardia semi-sulcata LAM. and 
some Others; two are fossil from the more recent strata. Comp. DESHAYES 
in LAMAROK Hist. nat, des Ani, s.v. éd. 2, vr. pp. 448—450, and GUÉRIN 
Magas. de Zool. 1844, Pl. 99— ror. | 

| 
Myochama SrureuBurYy. Shell affixed, irregular, inequivalve, 
Animal with short separate tracheee. 


_ Í 
Sp. Myochama anomioïdes SrurouBurYy, Des. Conchyl. Pl. 8 bis, figs. 12 
13, &c. 


Thracia Lracu, Desm. Shell free, inequivalve, transverse, 
truncated posteriorly, hiant at both ends, with umbones tumid, 
Ligament double; external small. Animal with two trache® 
short, separate. 

Sp. Thracia convera DersH., BLAINv. Malacol. Pl. 76, fig. 6, Drsu. Con- 
chyliol. Pl. 9, figs. 1—6; in the N. Sea, Mediter. &c. There are fossil | 


species of this genus in the Jura- and Chalk-formations, and in the tertiary 
strata. 
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__Anatina Lam. Shell free, subequivalve, transverse, thin, fra- 

gile. Impression of mantle sinuate posteriorly. Animal with two 
tracheee coalesced. 

Sp. Anatina subrostrata LAM., Solen anatinus L., RuMPH. Amb. Rariteitk. 

Tab. 45, fig. o, BLAINV. Malac. PL 78, fig. 6, Drsn. Conchyliol. Pl. 8, 


figs. 20—23; in the Ind. Ocean, &c. Also of this genus fossil species 
occur in different secondary and tertiary strata. 


On the animal of this genus of conchifers, comp. H. Mirrrr Móm. s. L. 
genre Anatine, Guérin Magas. de Zool. 1844, Moll. Pl. ro2—104. 


Periploma ScHuMacHEr, Drsn. 
Osteodesma Desu. 
Lyonsia Turron, Desn. 


Sp. Anatina norvegica SOWERBY, Amphidesma corbuloïdes LAM., Mya nor- 
wegica CreuN. Conchyl. Tab. r7o, figs. 1667, 1668, Drsn. Conchyl. PL 
8, figs. 12— 14. 


Myadora GRAY. 


Phalanx IL. Myacea. Ligament internal, fixed to a fovea of 
each valve or to a cochleariform process of one valve and a fovea of 
the other. Tracheee coalesced into a fleshy thickened cylinder. 


Pandora Brug. Shell inequilateral, thin, inequivalve, right 

valve flat, left slightly convex. Hinge in flat valve guarded by an 

exsert tooth, other valve emarginate to receive the tooth. Lügament 
received in a pit behind the hinge on each side. 

Sp. Pandora rostrata LAM., Tellina inequwalwis L., BLarNv. Malacol. Pl. 

78, fig. 5, Cuv. R. And, éd. ill, Moll. PL rro, fig. 3; Medit. ; this species 

oecurs fossil in the crag-formation of England. There are also two other 


fossil species from the tertiary formations, and some from the Indian Sea 
known. 


Corbula Brug. Shell inequivalve, with right valve more con- 
vex. Cardinal tooth in each valve conical with lateral pit. Liga- 
ment inserted in tooth of left valve and in pit of right. 

Sp. Corbula nucleus LAM., Mya inceqwivalvis Monraeu, Bneyel. méth., Vers. 
Pl. 220, fig. 4, DESH. Conchyl. PL. 8, figs. 7—9; in the N. Sea and Medi- 
terranean. Within the last few years many species from all seas have 
become known; the fossil species are even more numerous, and occur 
some in secondary, but in great part in tertiary strata. 

Ervilia Turron. Shell inequivalve. Other characters almost 

those of Corbula. 


Comp. Rroruz in GuÉriN Magas. de Zool. 1844, PL. 95, 96. 
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Note —Genus Nera GRAY, related to the Corbula should, on account 
the ossicle of the ligament, be removed to the first phalanx of this family. 


Mya L. (exclusive of several species). Shell subequivalv 
transverse, hiant. Left valve with single cardinal tooth large, pros 
minent within towards the right valve, and received in the fovea of 
this. Ligament inserted in tooth and cardinal fovea. Impression of 
mantle emarginate with a deep sinus posteriorly. 

Sp. Mya truncata L., CHruN. Conchyl. Tab. 1. figs. 1, 2, Desm. Conchyl, 
PL 8, figs. 1—4; Mya arenaria L., Baster Natuurk. Uitsp. m1. bl. 72—76, 
Tab. vir. figs. 1—3, BLAINv. Malacol. PL. 77, fig. 1; on the strand of the 
N. Sea at Katwijk, Scheveningen, the Swedish coasts, &c.— There are 


some fossil species of Mya in the newer tertiary formations, in which also » 
the two living species mentioned are met with. 


Family XX. Phroladomgyacea. Mantle sacciform, produced 
posteriorly into two elongate conjoined trachee, perforated ante 
riorly by a narrow aperture, emitting the small foot. Shell hiant 
at both ends. Ligament external. Two muscular impressions 
remote. 


Pholadomya SowerBy, Desu. Shell thin, transverse, longer 
posteriorly, obtuse anteriorly. Hinge edentulous, inflected, Ime 
__pression of mantle excised posteriorly by a deep sinus. 


Sp. Pholadomya candida Sow., Drs. Conchyl. Pl. 4, figs. 4—6; à Vi 
Indian species still extremely rare in collections. The fossil species of this 
genus, that occur in almost all geological formations, are numerous, most 
so in the Lias. To these also DESHAYES refers the genera Lysianassa MUEN- 
STER, AGASSIZ, and Platymya AGASSIZ. Comp. AGASSIZ Études crit. sur 
les Mollusques, 2e livraison, Neufchatel, 1842, &c. 


Ceromya AGASs., Desn. (and Greslyia AGASS.). 


Fossil species. 


Glycimeris LAM., Cystodaria Daupin. Shell thick, transe 
verse, inequilateral, shorter posteriorly, rounded at both ends. 
Hinge edentulous. Impression of mantle not excised posteriorly, 
very distinct, with margin incrassate, undate. : 


Sp. Glycimeris Siligua LAM, Mya siligua SPENGLER, CHEMN. Conchyl. Tab. _ 
198, fig. 1934, BLAINv. Malac. Pl. 80, fig. 3; comp. Aupouin Mém. sur 
PAnimal de la Glycimère, Ann. des Sc. nat. Tom. 28, 1833, pp. 331-349 
Pl. 14, 15. Hitherto the only known species of this genus; on the coasts 
of Newfoundland. 
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4 Panopea MéÉN. La Gr. Shell transverse, obtusely rotundate 
at both ends, longer posteriorly. Hinge callous, with accessory 
tooth in each valve. Impression of mantle excised posteriorly by a 
sinus. 

Sp. Panopwa Aldrovandi MÉNArp, Mya glycimeris GMEL., CHEMN. Conchyl. 

Pl. 3, fig. 25, DesH. Conch. PL 7, fig. 1; in the Medit. Sea. A few other 

living species of this genus are known; they are large bivalves that in 

some degree resemble Mya. The fossil species occur in the chalk-formation 

and more numerously in the tertiary, to which Panopwa Faujasit MÉNARD 

belongs, according to DESHAYES merely a variety of Pan, Aldrovandi. 


Comp. MÁÉNARD DE LA GROYE Ann. du Mus. IX. 1807, pp. 131-—136, 
PL rx. and VALENCIENNES Archives du Mus. 1. 1839, pp. 1—33, Pl 1—6. 


Family XXI. Solenacea. Mantle sacciform, open anteriorly, 
with foramen for transmitting foot which is large, mostly truncated 
at the apex, or terminated by a broad disc. Trachee very often 
conjoined. Shell equivalve, transverse, elongate, gaping at both 
ends. Ligament external. Muscular impressions remote. 


Solen L. (exclusive of Anatina). Shell inequilateral, longer 
posteriorly. Hinge with small teeth, two in left valve, one in 
right received between the opposite teeth, or with single tooth in 
each valve. Ligament elongate, often protuberant. 


Comp. L. SPENGLER Skrivter af Naturh. Selskabet. Kjöbenhavn, 1793, 
III. 2, pp. 81— 114. 

Solecurtus BrLAINv. (in part), Desm. Shell oval, rotundate at 
both ends, subequilateral. Ligament large. Animal (Zypogea 
Pori) larger than shell, with foot large, lingulate. Tracheee 
long, conjoined at base into a wide pipe. 

Sp. Solen strigilatus L., Pour Test. utr. Sic, 1. Tab. 12, 13, BLAINV. Malac. 

Pl. 79, fig. 4; in the Mediterranean. The fossil bivalve from the tertiary 
formation, referred by LAMARCK to Solecurtus strigulatus (figured Ann, du 


Mus. xr. P1. 43, fig. 5) is, according to DESHAYES, a distinct species, Sole- 
curtus Lamarekü. 


Solen Desn. Shell transverse, often very long, with hinge 
sometimes almost terminal anterior. Ligament elongate. Animal 
(ypogcea Porr) with two short trachese coalesced in most, in 
some separate, with foot cylindrical, truncated. 

Razor-shell, Manches de Couteau, &c. The ancient names Solen, Aulos, 
Donaz (Prinrus Hist. nat. Lib. XXxIL. cap. 11), already indicate the most 
common form of these shells. They hide in perpendicular holes in the 


sands of the beach, whilst the tubes are turned upwards. Some species are 
edible, and are much esteemed by the Italians, as Solen siligua, according 
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to Porr. The species are numerous, and the fossil, of which some corre-_ 
spond to forms still living, belong prineipally, though not exclusively, to 
the tertiary formations. 

Sp. Solen vagina L., Pour Test. utr. Sic. 1. Tab. x. figs. 5, 6, BLAINVS 
Malacol. Pl. 79, fig. 2; in this species the hinge lies almost entirely at the _ 
anterior end of the shell, and has only one tooth on each valve. In other 
species it is situated further backward, always however nearer to the 
anterior than to the posterior extremity of the shell; ex. gr. Solen legumen 
L. from the Medit., Solen radiatus L., RUMPH. Amb. Rariteitk. Tab. 45, 
fig. E‚ from the Indian Ocean, &e. 


Solemya LAM. (more correctly Solenomya MeNkKE, PrILIPPIJs 
Shell inequilateral, shorter posteriorly, rotundate at both extremi- 
ties, covered with a periostracon, produced beyond the margins of 
shell. Hinge callous, edentulous. Animal with trachea short, 
branchia on each side single, plumose, formed of lanceolate lamellee, 
disjoined, disposed in two series. Foot large, eylindrical, termi- 
nated by a disciform expansion, fimbriated at the margin. 

Sp. Solenomgya mediterranea, Tellina togata Pour, 1. Tab. 15, fig. 20, DEsH, 
Conchyl. Pl.3, figs. 15—17. The animal is figured by DeLLE CHIAJE 
Memorie sulla storia e Notom. degli Anim. s. v. Tab. 62, figs. ro, II, Par 
LIePI in WIEGMANN Archiv fir Natwrgesch. 1835, Taf. Iv. s. 171— 276% 
and DESHAYES in Cuv. BR. Ani., éd. dl, Moll. PL. 115. Comp. also 


Drsnaves Eneyel. mêth., Vers. ur. pp- 956, 957.— Solen australis LAM, 
Brainv. Malac. Pl. 79, fig. 1. 


Family XXI. Pholadacea. Mantle sacciform, open ante 
riorly, with a fissure emitting the truncated foot. Two fistulous 
trachese, very long, comjoined in most, contained in a common 
covering. Branchie elongate, free at the apex, produced within 
the tracheze. Shell at each end gaping, with no ligament, & 
styliform or spoon-shaped process at the hinge in each valve 
advancing into the cavity of shell. | 


Pholas L. Shell inequilateral, elongate posteriorly, thin, equi 
valve. External accessory calcarcous parts at the hinge. Animal. 
(Hypogea Porr) with foot short, thick, its disciform apex flat or 
excavated. ‘Two long tracheee conjoined. 


Stone-borers (pwXds from peNéw, to lie hid in a hole); some of these 
animals live at the bottom of the sea near the strand; others penetrate _ 
very hard rocks, madrepores, corals, &e.—From the opening at the hinder 
end of the shell turned upwards proceed the two connected tubes into 
which the mantle is prolonged. The mantle is thrown over the hinge, and _ 
contains small supernumerary pieces of shell of various form in the different 


_ 
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species. The points of the shell are covered with calcareous inequalities, 
which are connected by transverse projecting parallel lines at the inside 
with the margin of the hinge. 


Sp. Pholas Dactylus L., Pom Test. utr, Sic. 1. Testac. multiv. pp. 40— 50, 
Tab. vir. figs. 1—1r, Tab. var. ; in the Mediter. and N. Seas, edible, and, 
as is said, of agreeable taste. Primus speaks of the phosphorescence of 
this animal in the dark, Mist. nat. Lib. rx. cap. 61 ;—Pholas crispata L., 
CrruN. Conchyl. Tab. roz, figs. 872—874, Pholas costata Lam. (Phol. 
costatus L.), BrarNv. Malac. PL. 79, fig. 6, &c. Some fossil species are 
known from the tertiary formations, 


Teredina Lam. Two valves furnished internally with cochleari- 
form tooth, covered at the hinge with a shield, grown to a calca- 
reous tube, elongate, conical, closed at one extremity, open at the 
opposite. (Fossil species.) 


Sp. Teredina personata LaM., Ann. du Mus, x1m. Pl. 43, figs. 6, 7, BLAINV. 
Malac. Pl. 8r, fig. 5. 


Teredo L. Mantle tubular, terminated by two trachese con- 
erete at the base, open anteriorly for the passage of foot, short, trun- 
cated. Shell equivalve, gaping on both ends, small, covering the 
anterior part of the animal like a ring. Animal inhabiting a cylin- 
drical tube covered with caleareous substance, and adhering to it 
by two calcareous pinnse (palmule) placed at the base of tracheee. 


Pile-worm. These animals live in wood, which they perforate in all 
directions. The cavity in which they reside is covered with a calcareous 
inerustation, but the true shell is bivalve and much smaller than the 
mantle. How they penetrate and bore through the wood is not yet 
sufficiently explained. They grow in the wood, and do not first enter 
it as adult animals, for the external aperture, towards which the two 
tubes (trachee) are turned, is too narrow to allow the inclosed animal 
to enter, however it may have been able to make itself a way at an earlier 
period. 


LINN&US placed this genus incorrectly between Serpula and Sabella 
(amongst the ringed worms), and named the bivalve shell the jaws of the 
animal. He united all the individuals that had been described up to 
his time under one species, Teredo navalis, which is a collective name, 
The species even now are far from being sufficiently distinguished, See 
SPENGLER Skrivter af Naturh. Selskabet, 1. 1. Kjöbenhavn, 1792, pp. 99 
— 106, and QuarrrFAGES Mém. sur le genre Taret, Ann. des Sc. nat. 
3zième Série, Tom. XI. 1849, Zoologie, pp. 19—73, PL. 1. m1. The ana- 
tomical investigations of the writer named last, are the latest and the most 
complete: of the internal structure, to say nothing of older writers, notices 
in modern times have also been given by DESHAYES, in the Zeploration 
scientifique de VAlgérie (1846), and Frey und LeruckamT (Beiträge zur 
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Kenntniss wirbelloser Thiere, Braunschw. 1847, 4to, 5. 46—53). They a 
according to QUATREFAGES, of distinct sex, but the male individuals are 
much rarer than the female. 

For the distinction of species recourse is had amongst other characters # 
the form of the two small shovel-shaped calcareous plates which are plact 
below on the mantle, at the base of the trachese, and are commonly named 
palmule. One species, famous for the injury it caused to the piles of 
dykes in Holland, in the beginning of the last century especially, might be 
named Teredo Sellii (Teredo navalis L. et auctor. in part, Teredo bata 
SPENGLER). It is figured in the work of SrLmus and in BLUMENBAC 
Abh. naturkhistorischer Gegenstände, No. 89. The palmula are fixed ons 


each side in a point. Piles that had been driven only six or seven week 
previously were seen to be entirely eaten through by this worm, and robbed 
of all their strength. In this way the island of Walcheren was in 173 
threatened with destruction. From time to time the same mischief w 
discovered in other places, especially on the Zuiderzee near Medemblik 
Lambertshagen, &c.; West-Friesland was forced in consequence to mm 
its dykes with large stones, which being brought into the country fron 
abroad, occasioned a great expense; according to MARTINET, Catechvisma 
der Natuur. 11. bl. 33, f. 5,600,000 were applied to the first repair of th 
dykes. Since the middle of the last century the mischief has much diminished 
so that hence may be explained the fact, that even in the national museums 
only a few specimens of Teredo are preserved. This injury to our dyke 
was the occasion of many writings, which however contributed little te 
the advancement of science. We suffice ourselves with citing the larg 
work of G. SeLrrus, Histor. nat. Teredinis. Traj. ad Rhen. 4to. Fossi 
Teredines also are found in the tertiary formations and in the chalk strata 


Septaria LAM. 
Sp. Septaria arenaria LaM., Serpula polythalamia L., RuMmePH. Amb. 
teitk. Tab. 41, figs. D, E. A long conical tube, with irregular constrictioné 
and corresponding septa projecting internally; at the thin end are tx 
calcareous pipes. The description of RUMPHIUS already indicates that 
enclosed animal has much agreement with Zeredo. This was confirmed 
the discovery of a similar species in the Mediterranean a few years ago 
MATHÉRON (Septaria mediterranea Desu. Conchyl. PL. 2, figs. 9, 10). 
animal with its small shell is contained in the tube that sticks in 
sand. Perhaps this genus might be united with Zeredo, as has been 
Indian species figured by Home under the name of Teredo giganteus (Plak, 
Transact. 1806). | 


Family XXIII. Zubicola. Mantle sacciform, cloven ante 
riorly for the passage of a rudiment of foot; two tracheze conjoined 
into a fleshy pipe. Animal clavate anteriorly. Bivalve shell 
gaping, without cochleariform process, with hinge edentulous 
linear, contained in a calcareous tube, or concrete with the wall of 
the tube. 


8 i 
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Gastrochtena SPENGLER (Fistulana Brue., LAM, and Gastro- 
chena Lam). Shell thin, equivalve, gaping at both ends, with 
hinge linear edentulous, and ligament external elongate. Calca- 
reous tube clavate, including the bivalve shell. Mantle with a 
small aperture for the passage of a short foot, furnished with a 
small byssus. Two trachese coalesced, long, very contractile. 


Sp. Gastrochcena mumia SPENGL., Fistulana clava LAM., SPENGL. Skrüter 
af Naturh. Selskab. 11. 1, Pl. 2, fig. 1, BLAINV. Malac. Pl. 81, fig. 3; on 
the coast of Coromandel; the tube is free, and grains of sand often adhere 
to it. Other species, still, live enclosed in holes of madrepores and other 
stony polyparies; in these the calcareous tube was seen above the head, 
and they were separated from the preceding as a distinct genus (Gastro- 
chena Lam). (The name Chena substituted for Gastrochena by A. J. 
Rerzrus (Nova Testaceor. Genera, Diss. def. a Li, MUENTER PHILLIPSON, 
Lundee, 1788, p. 19), although adopted by SPENGLER, has found no favour. ] 


Clavagella Lam. Sheath tubular, calcareous, free or enclosed 
in other marine bodies, clavate, and often covered with spines, or 
terminated by a eloven disc or calcarcous branched tubes. One 
valve fixed in the wall of tube, the other free, contained in the 
cavity of tube. 

Most of the species of this genus are fossil, and occur in tertiary forma- 
tions, as Clavagella echinata LaMm., Ann. du Mus. xm. PL. 43, fig. 9, Clav. 
baccillaris Desm. Conchyl. PL. 1. figs. 4—10. A recent species is Olav. 
aperta Sow., Cuv. R. Ani, éd. ül., Moll, PL. rx7, fig. 2, from the Mediter., 
also Clavag. lata Brop., of which the animal was described and the anatomy 
given by OWEN; see W. J. BRODERIP and R. OWEN in Fransact. of the 
Zool. Soc. 1. 3, 1835, pp. 261— 271, Pl. 35, figs. 1—8, PL 30, figs. 8—16. 


Aspergillum Lam, Penicillus Bruc, Arytene Owen. Bivalve 
shell incrusted in the wall of calcareous tube. Tube eylindrico- 
clavate, open at the narrow part, at the opposite end closed by a 
dise supplied with numerous tubular foramina and a central fissure. 


Sp. Aspergillum Javanum LAM, Serpula penis L., Rumra. Amb. Rariteitk. 
Pl. 41, fig. 7, BrAINv. Malac. Pl. 8r, fig. 2; from the Indian Sea ;— 
Aspergillum vaginiferum LAM., Arytene vaginifera LeuckK., RuerperL Atl. 
zu der Reise im nörd. Afrika, wirbellose Thiere, 1828, Tab. xm. ; in the Red 
Sea, These animals live in the sand of level beaches and banks, and fix 
themselves in it with the broad end of the tube. The animal, which is 
club-shaped, became first known through RuerrPPEurw’s Fravels. 
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MOLLUSCS (MOLLUSCA). 


ALruoucu the name Molluscs has a more general signification, 
and is also so used by us in this work, yet we prefer employing if 
in a more limited sense for a class of animals which, in the former» 
edition of this handbook, we named cephalophorous molluscs,, 
Names of classes ought in our judgment to be short and not to be 
confounded with definitions or descriptions. LAMARCK too has» 
already given the name of molluscs in the same sense to this tt 
sion of the animal kingdom. 

The animals of this class have a head more or less distinct 
from the rest of the body. This head usually contains special 
organs of sense for touch and vision, sometimes even for hearing, 
an of these animals have a shell, others are naked. Most of 
them live in water, but some on land, which in the two classes 
immediately preceding is never the case. However there are 
amongst these animals very different degrees of perfection in the 
organisation, yet we observe the same Elte more or less in, 
other classes also of invertebrate animals, nay even in the last class # 
of vertebrates, that of fishes!. Accordingly we must here trace the 
principal differences in the arrangement of organs according to the 















natural groups and families. N 

The oral eavity of molluscs forms a very muscular expansion, 
at the base of which lies an organ, usually named tongue, which 
covered by little teeth or hooks placed i in transverse rows. In so 
this tongue is short and broad, in others ribbon-shaped and long? 
Above the tongue is a transverse horny plate with projeeting lin 


1 Here let it suffice to point to Myxine, and especially Amphiozus ; comp. also what 
we said above, pp. 34, 35- ! 

23 Compare on this subject F. H. Trosonr Ueber die Mund-theile einheimischer 
Schnecken, WIRGMANN'S Archiv, 1836, Bd. 1. s. 257—279, Taf. IX, X., and especially — 
LovénN in Ofversigt af Kongl. Vetensk-Akademiens Förhandlingar, 1847, pp. 1 75— 199 
who has described and figured these teeth in very many genera. That these hard parts _ 
consist of silex was observed by HANCOCK and EMBLETON in Zolis. Ann. of Nat. Hist, 


XV. 1845, pp. 9, IO. 
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(Helix, Limat), or at the side of it two jaws are found. The 
intestinal canal has various lengths, but is usually tortuous and 
longer than the body; it is very long, for instance, in Chiton and 
Patella, and makes many convolutions which are straitly enclosed by 
the liver. The cesophagus is sometimes expanded at the lower end 
like a crop, as in Limnceus, Planorbis, Nautilus and Octopus, which 
has longitudinal folds like those usually oeeurring in the cesopha- 
gus. ‘The stomach is in some, as in Helix, membranous, in others 
muscular. Im many this muscular stomach is armed internally 
with hard parts, as in Scylla, Bulla, Bullwa, or the inner mem- 
brane is horny, as in Tethys and the Cephalopoda, just as it is mm 
gallinaceous birds. There are often found pieces of Crustacea in this 
stomach, whence it may be concluded that a hard covering of this 
kind is serviceable for crushing hard food. In some the stomach 
is compound, as in Onchidium and Aplysia, in which three (or 
in the last named genus, according to CUVIER, even four) stomachs 
are present. The first stomach is here membranous, the second 
muscular, armed internally with larger cartilaginous teeth placed in 
circles alternately, and with a single row of smaller teeth at the 
upper edge; the third stomach is armed on its inner surface with 
hooks which are curved forwards; the fourth, finally, is an elongated. 
blind sac, which is surrounded by the liver. According to OWEN, 
this blind sac may be a secreting organ, a pancreas in the simplest 
form, corresponding to the ccecal appendages at the inferior orifice 
of the stomach in fishes!. As such also he regards the so-called 
second stomach in the Cephalopods, a membranous blind appendage 
behind the muscular stomach, which in Sepia and Octopus incloses 
a spiral membranous valve, and in Nautilus is parted into many 
chambers by thin transverse membranous valves”. The termina- 
tion of the rectum in molluses is usually situated on the right 
side of the body, always in the neighbourhood of the respiratory 
organs. 
Salivary glands, which are wanting in the preceding class, 
appear very constantly to be present in this. Commonly there are 





1 Zeetures on the compar. Anat. of the invert. Anim. p. 300; sec. ed. p. 557. 

2 In some cephalopods there are folliculi, larger than the liver itself, which are 
attached to the gall-ducts; HUNTER regarded these as pancreas (Physiol. Catalogue 1. 
Pp. 229), in which opinion V, SIEBOLD also participates. ZLekhrb. der vergl. Anat. 

Ss. 393: 
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two of them, but in many Cephalopods and some Gasteropods, as 
in Zanthina, there are four ; in this case the anterior pair is situated 
very close to the mouth. 

The liver is much developed. A gall-bladder is not present in this 
elass, and the secretion of bile is not effected from venous but from 
arterial blood. Im Meli the liver is divided into four large lobes. 
In Zestacella the liver is double, one on each side, whilst there are 
three of them in Onchidium Peronii, each with a distinct gall-duct; 
two of these ducts implant themselves in the cesophagus, so that 
the bile may act upon the chyme as soon as it is in the stomach. 
In many Cephalopods also the liver is formed of several lobes 
distinct from each other. ‘The colour is yellow-brown or, as in 
Nautilus, dark wine-coloured red. The finer structure of the liver 
consists of numerous blind branched follieles which are covered 
internally by a stratum of bile-forming cells”, 

The urinary secretion is not wanting in Molluses, although it 
has not yet been determined in all of them what organ effcets it. 
JACOBSON first observed that in the calcareous sac of Helix and 
Limax, which Cuvrer had named the mucus-secreting organ®, urie_ 
acid is present, and that this part ought to be named the kidney of — 
Molluses®. This organ is a sacciform cavity provided internally with | 
numerous folds or laminee which is situated near the heart and has 
an efferent duct that terminates close to the respiratory aperture. 
In the Ctenobranchiates, as Mwrex and Buccinum, the same is 
deseribed as the organ which secretes the purple fluid, and the duct 
opens into the branchial cavity. In the cephalopods the spongy 
appendages of the venous stems are to be regarded as kidneys“. 

[In several families of this class it has been shewn that im 
those molluses which live in water, the urinary organ performs still 





1 Comp. J. FRANK De Hepate Molluscorwm, Berolini, 1844, 8vo, T. F. G. ScHLEMM 
(see above, p. 605), H. G. LINDNER Nonnulla de Hepate et Bile evertebratorum, Bero- — 
lini, 1844, 8vo, H. Mercker in MueLvEr's Archiv, 1846, s. g9—12. ! 

2 Organe de la viscosité, see Ann. du Mus. va. p. 165, PL. 8, figs. 2, 3, 4, h, & 
Pl. 9, fig. 8, b b, fig. ro, e (Mémoire sur les Moll. No. xr); M. Lister described the 
same organ under the name of wiscus cinereum. Baercitat, anat, de Cochleis, Londini, 
1694, Tab. r, fig. 1, d. 

3 Journal de Physique, Tom. gr, p. 318, Mroker’s Archiv, vr. 1820, pp. 370, 3713 
Bidrag til Böddyrenes Anatomie og Physiol., Kjöbenhavn, 1828, pp. 24—28. 

4 See the full account of observations and opinions relating to this subject in 
V. SreBorp Zehrb. der vergl. Anat. Ss. 391— 401. 
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another funetion, viz. that of introducing water for its admixture 
with the blood. Im the Pteropods, in which Huxrey first observed 
it, GEGENBAUER has shewn that this sac with thick spongy walls, 
always seated within the mantle and in the neighbourhood of the 
heart, communicates on the one hand with the respiratory cavity 
by an aperture provided with circular and longitudinal muscular 
fibres, and on the other with the pericardial sinus by a tubu- 
lar opening, which has a sphincter muscle and cilia at its ex- 
tremity*. In the Heteropods it has the same relations with the 
branchial cavity and the pericardial sinus’; except that in Prd- 
loïdes, which has no respiratory organ, it opens externally on the 
right side of the body near the vent”. Im the Ctenobranchtata 
Levpre has shewn in Paludina vivipara, that the triangular kid- 
ney, situated near the heart, and receiving venous blood on its 
passage to the gill, communicates with a wide space which is at 
once its expanded duct and a sac receiving water from the gill- 
cavity by a minute aperture. The water of this sac contains blood- 
globules, so that a direct communication between the water and 
the blood may be presumed to occur in the substance of the kidney’. 
In the-Gymnobranchiata, on the other hand, the kidney is de- 
seribed by Hancock and EMmBLeETON as a branched, tubular, 
spongy organ, inextricably connected with the liver on which it 
lies, and opening by a duct near the vent, but presenting no other 
aperture. It receives, according to these writers, blood partly from 
the aorta and partly from a pulsatory sac which delivers its con- 
tents also to the liver. They regard this sac as a portal heart to 
which the pericardial sinus serves as an auricle®; though by others 
it is regarded as the kidney". 

The heart is constantly arterial, that is, it receives the veins of 
the respiratory organs and gives off the arteries of the body. In 





1 [Huxuey Morphology of Cephalous Mollusca, Phil. Trans. 1853, p. 43, GEGEN- 
BAUER Untersuch. &c. pp. 20—23. 

2 HuxLeY 1. Ll. p. Ór, GEGENBAUVER |. 1. Atalanta, pp. 121, 123; Carinaria, pp. 
148, 149, and Zeitsch. f. wissensch., Zool. V.S. 115. 

3 HuxLey 1. 1. p. 33, LEUCKART Untersuch. III. 1854, pp. 5557: 

4 Leypie Zeitsch. f. Wissensch., Zool. 11. pp. 175, 176. PL xm. fig. 49. 

5 HANcock and EMBLETON Anatomy of Doris, Phil. Trans. 1852, pp. 226—228. 

6 LeuckKART Zoolog. Untersuch. 111. 1854, p. 55-) 
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some (Haliotis, Crepidula, &e.) the rectum, as in most of the bi 
_ valves, passes through the heart. Usually the veins of the respis 
ratory organs are gillanted in a membranous auricle (atrium), to 
whose broader part the broad part of the conical ventricle of the heart 
is attached. In most of the Cephalopods three hearts are present; ä 
namely, two lateral hearts that drive the venous blood to the silla 
and a larger arterial heart placed in the middle, that receives the 
veins of the gills. ‘The blood of molluscs is whitish; it is brown, 
sometimes green or red in some Gymnobranchiata, where the colour” 
of the body often depends upon that of the blood’. Blood-cor= 
puscles are present in smaller quantity than in vertebrate animals; 
they are round, in some degree flat and often filled with lie 
granules, 
The venous part of the circulating system is always more or less, 
imperfeet. Cuvier had noticed in Aplysta as early as the beginning 
of this eentury, that, in place of a vena cava and of branchial arteries, 
spaces are present, which are perforated like meshes and communis 
cate freely with the cavity for the intestines?, This disposition 
was, however, regarded as an exception. Within the last fev À 
years it first became apparent, especially from the investigations 0 
Mrne EpwaArps, that a large part of the circulating system in all 
molluses is formed by interspaces, which surround the different, 
organs of the body and are bounded by no special walls’, ‘The 
venous blood bathes the viscera, and is received into the cavity in” 
which these are contained, as into a sinus, before being distributed | 
to the respiratory organs. The vessels which conduct the blood to 
these organs (the branchial arteries), do not originate in capillaries, 
but have often very conspicuous apertures ; in some the venous syse_ 
tem appears to be entirely absent, with the exception of the branchial 
veins which, eonveying arterial blood, run to the heart’. In some 















1 EB. Forges in Annals of Nat. History, vI. 1841, p. 317. 

2 Ann. du Mus. 11. pp. 299, 300, Mém. s.l. Moll. No. 9, Pl. 1. fig. 1, G. h 
figs, 2; 3. Ì 

3 [See note 2, p. 710.) 8 

4 See MruNe EpwARDS Ann. des Sc. nat., gième Sér. Tom. 11. Zool. 1845, pps 
289—315, pp. 341353, Tom. vir. Zool. 1847, pp. 37— 76. In Octopus the visceral _— 
cavity, in Zoligo the cavity surrounding the muscular bulb of the mouth, forms a venoùs 5 
sinus. 
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molluses the arterial system also is imperfect, especially in the 
nudibranchiates'. Sa 

Some molluses breathe atmospherie air by a cavity rich in 
vessels; others, and indeed the greatest number breathe, as fishes 
do, the air diffused through water by means of gills. The form of 
the gills is very various, as will be explained in the view of the 
different families in the systematic arrangement. In those that have 
a shell, this is a special protection for the respiratory apparatu 
and is usually situated, whenever it does not cover the entire mint 
upon these organs. 

In the organs of propagation in molluscs great variety prevails. 
Some are bisexual, others have distinct sexes. 

In those molluses in which the sexes are distinct, no external 
difference is on the whole to be observed ; an extremely remarkable 
exception to this is however formed by the genus Argonauta 
amongst the Cephalopods, in which the male individuals have 
hitherto been entirely unrecognised, as will be explained in the 
sequel when we treat of this genus. In some there are no external 
sexual or copulating organs present, and here, as in the bivalves, the 
sexual difference can alone be recognised by microscopie investiga- 
tion of the content of the secreting organs, which has been done 
within the last ten years in Chiton, Patella, and Haliotis (the cyclo- 
branchiata and aspidobranchiata), which were formerly supposed 
fo be all bisexual or rather female? In others, on the contrary, 
a copulation occurs, at least an approximation as in the Cephalo- 
pods. Here there is a penis also, which in Buccinum is of 
unusual size, in the Cephalopods short only. The tests or the 
ovary is single and lies in the Gasteropoda close to the liver. In 
Nautilus the oviduet has a free opening on each side, and thus the 
eggs do not come, as is elsewhere the general rule with invertebrate 
animals, immediately by a closed canal from the ovary. 

Amongst those molluses which are hermaphrodite, to which, 
besides many Gasteropoda, the Pteropoda, belong, the arrangement 
of the sexual apparatus has been best investigated im the genera 
Helix and Limar. In these animals, backwards close to the liver 





1 In Haliotis and Patella Mrne Epwarps found an arterial cavity in the head, in 
which the large artery ends freely forwards. 
2 Compare what we said above on a similar opinion respecting bivalves, p. 713. 
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a gland is situated, which consists of many long blind sacs that 
umite digitally, whose branches or roots in consequence unite to 
form a single efferent duct. This duct then runs along the inferio 
extremity of another larger gland, elongate, and often ending like « 
tongue; this last was regarded by Cuvrer as the testis, and the 
smaller compact gland as the ovary. An exactly opposite opinion 
was advanced by TREVIRANUS', which however was contradicted 
by CArus, who found eggs in the first-named gland?®. With this 
other observations again were in conflict which proved the presence 
there of spermatozoa. The matter seemed inexplicable, until its 
true bearing was illustrated by the microscopic investigations of 
H. Mreker®. The gland which Cuvier names ovary, TREVIRA 
NUS testis, is both one and the other; it is a double, truly herma- 
phrodite gland; every folliculus is double, and within the external, 
which contains eggs, an internal is enclosed with seed and sperma 
tozoa in different states of development. The tongue-shaped organ, 
regarded by Cuvier as testis, is a gland secreting albumen, and 
covering the eggs with its secretion. Hence this organ becomes 
tumid subsequently to eopulation, as on the other hand the true 
sexual gland, according to CUvIER the ovary, after the time of 
copulation shrinks up“. The penis is a long filiform organ, capable 
of eversion, which in copulation is receïved within a tube that ter 
minates at the end in a round vesicle?, 


1 Zeitschr. für Physiologie, 1. 1824, s. 1—30, Ueber die Zeugungstheile und di 
Fortplanzung der Mollusken. So also Prevosr, who found spermatozoa in the compact 
gland. Mém. de la Soc. de Physique et d'Hist. nat. de Genève, Iv. v. and Ann. des Se 
nat. XXX. 1833, pp. 43-59, PL 5. 

2 Carus Beiträge zur genauern Kenntniss der Geschlechtstheile einiger Gasteropoden 
MUerLER’s Archiv, 1835, s. 487—499, Taf. 12, figs. 1, 2. 

3 MUELLER'S Archiv, 1844, s. 484, Tab. x1v. fig. 18. 

4 On this account especially the opinion of Cuvier was contested by M. G. VERLOREN 
in his prize essay, Commentatio de Organis generationis in Molluscis gasterop. pre 
nicis, which contains several good figures and accurate descriptions with an historical 
review, very complete up to that time of the different previous observations and 
opinions. Ann. Acad. L. B. 1836, 1837. Comp. also A. PaascH de Gasteropodum 
nonnullorum hermaphroditicorum systemate genitali et wropoëtico. Berolini, 1842, Svo. 

5 This vesicle was aleady compared by DesSHAYES and PrEvosr to the poche copus 
lative of insects (see above, p. 266). The last writer established by actual observation — 
that the penis in Limnai is received at the time of copulation by the pedicle of the 
vesicle, Moreover the pulmonary gasteropod molluses present an arrangement which 
is not easy to reconcile with the opinions of STEENSTRUP, whose work we alluded to 
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Most molluscs are oviparous; only few, as Paludina vivipara 
and Clausilia ventricosa, are viviparous. Development from the 
egg begins with a cleaving or separating of the yolk, as has been 
already noticed by us in other classes of animals. Presently the 
yolk begins after a longer or shorter period to rotate round an 
axis, which at first occurs more feebly, afterwards more rapidly and 
regularly. With this rotatory motion a progressive one is connected 
by which the yolk describes a circle. These motions are ie 
by cilia. Itis to be remarked, that, according to the observatio 
of Sars, LovúN and others, young marine molluses universally, 
though they be afterwards naked, possess a shell which like that of 
Nautilus is volute and covers the hind part of the body. Also 
these molluses undergo a remarkable change of form, since, before 
tentacles appear, a large thin membrane, divided into two lobes, 
surrounds the mouth. This part (elume) is surrounded by cilia, and 
is the principal organ of motion. Im some molluscs this organ is 
found to be persistent, most conspieuously in Tethis, where the fine 
cilia surrounding the margin are replaced by cirri”. 

The power of restoration is in some species of this class very 
great. In various Helices the reproduction of the head that has 
been (partly) excised and of antenne has been observed by SPAL- 
LANZANI, SENEBIER, and Bonner’. That the entire head grows 
again, as the experiments of SPALLANZANI appeared to indicate, may 
however be doubted, since the amatomical investigation of such 
snails as had been preserved by this observer in spirit afterwards 
proved that by the excision the first or cerebral ganglion had not 
been removed”. 

The nervous system of molluscs presents various degrees of 
development in the different orders and families. It may be re- 
garded as the general type, that there is a eentral mass above and 





(p. 135), aud it is not apparent from his figures why he considers Tab. mr. fig. 1, to 
represent a female, fig. 2 a male individual of Helix pomatia. 

1 For the sake of brevity it must suffice that we cite the investigations of C. Voar, 
sur Vembryogénie des Mollusques gastéropodes, Ann. des Sc. nat, 3e Série, Tom. vr. 
1846, pp. 5—9o, Pl. 1—4, where, besides, the earlier observations are noticed histo- 
rically. 

3 See of the last-mentioned (Zuvres d’ Hist. natur. et de Philosophie, Svo. x1. 178r, 
pp. 1—Ó6r. 

3 ScHwEIGGER Naturgesch. der Skelettl. ungegl. Thiere, s. 629, 630. 
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another below the cesophagus, each of which consists of two latera 
portions, that either remain distinct or are more or less fuse 
together to form an over- and an under-lying ganglion. From the 
central nerve-mass situated above the oesophagus, or from the two 
lateral ganglia when these, as in Patella, Haliotis, Bulla, &c., are 
only united by a transverse commissure above the cesophagus, arise 
the nerves of the eyes, of the feelers and of the mouth. On each 

ide this brain-like central organ is united with the central mass 
WE under the oesophagus by one or more nervous filaments (in 
Helie by three). The nervous ring, thus formed, surrounds the 
cesophagus, and is in many short, because the central masses are 
situated near the fore part of the body and in the neighbourhood 
of each other; only in some is this ring very long, as in the Mete- 
ropoda, because the second central mass is situated backwards. In 
many nudibranchiates the central nerve-mass placed above the 
cesophagus is much developed, and that which lies beneath it 
feebly ; in the Otenobranchtata also the first nerve-ganglion that lies 
over the cesophagus is much larger than the second which lies 
under it. The converse occurs in the Pteropoda, where the upper- 
most or cerebral nerve-center is ordinarily represented by a trans- 
verse commissure alone above the cesophagus. From the central 
nerve-mass, situated below the cesophagus, and consisting of a 
greater or less number of different ganglia, arise the nerves for the 
viscera, the respiratory and generative organs. Im some several 
ganglia or nerve-masses remote from each other are present, as in 
Aplysia, where a distinct ganglion is situated backwards at the origin 
of the aorta. The nerve-ganglia are often coloured red, as in the 
genus just referred to, in Lümneeus, Planorbis, &c., by a substance 
situated under the neurilema. In various molluscs a nervous sys- 
tem corresponding to that of the visceral nerves of articulate ani- 
mals has also been observed!, of which the anterior portion consist 
of small ganglia that lie at the side of the cesophagus, and are con- 
neeted by nervous filaments with the cerebral ganglion, whilst back- 
ward, from one or two ganglia, branches are given off to the intes 
tinal canal, the liver, and the organs of propagation”. 





1 Comp. above in the treating of Insects, p. 278. 
2 The nervous system has been described and figured in different Gasteropods, espe= d 
cially by Cuvier in his Mémoires pour servir à Hist. et à VAnat. des Mollusques; see — 


LE: 
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The organs of sense are more developed, as a rule, in this than 
in the two preceding classes. The head is usually furnished (in 
most Gasteropoda) on the upper surface with two feelers, on the 
outer margin of which the eyes, sometimes on two little tubercles 
or pedicles, are situated. When the eye-supporting pedicles are 
developed independently, two pairs of feelers are present. In 
some these feelers are hollow and can be everted like the finger of 
a glove after they have been drawn in, as may be seen in the com- 
mon snail. Besides these feelers situated on the head, differeik 
productions of the mantle are probably the seat of a finer sense of 
touch, as the cirri round its margin in Patella and Haliotis. The 
folded and indented fringe or circular lip in the Cephalopoda, the 
various feelers round the mouth in Nautilus, may also be regarded 
as organs of tact. 

Taste cannot be very highly developed, since the tongue, as we 
stated above, is horny. Of the organ of smell nothing certain is 
known, although in Nautilus a part, first pointed out by VALEN- 
CIENNES, situated close to the eyes, may probably be regarded as 
such. That, however, many molluscs possess the sense of smell 
seems to be demonstrated by observations; thus SWAMMERDAM 
found that vineyard snails, when he brought fresh food near them, 
eame out of their house and erept quickly towards it. According 
to Cuvier the entire mantle that covers these animals may be 
analogous to the pituitary or mucous membrane of the nasal cavities, 
and thus very appropriately the organ of smell!. 

The auditory organ was known in the Cephalopods alone a few 
years ago. Im the cartilage of the head two small cavities are 
found, which enclose a sacculus filled internally with a fluid, whilst 
it is surrounded also by a fluid substance and attached to the larger 
cavity, in which it is suspended by numerous fibrous threads. In 
this sac, in most species, there lies a calcareous round or conical 
little stone. The auditory nerve penetrates the saccule, and divides 
into fine branches on its inner surface. There are neither apertures, 








also GARNER in Linn. Transact. Tom. xvm. cited above, p. 716. For the nervous 
system of the Cephalopoda see below on this order. 

1 Zegons d'Anat. comp. 11. p. 676. BLAINVILLE, who regards the antenne of insects 
as olfactory organs, ascribes similarly to the feelers of molluscs the capacity of smell. 
Principes d'Anat. comp. 


768 CLASS XIII, 






















nor other external parts of the auditory organ present!. It is only 
within the last ten years that a knowledge has been attained of the 
auditory organs of Pteropods and Gasteropods; they are two round 
saccules filled with fluid, each containing a small otolite or nume 
rous calcareous concrements, and situated on the central nerve-mass 
beneath the cesophagus, or in some behind the eyes, in which case 
they receive a nervous branch from the cerebral ganglion?. 
In most molluses two small eyes are present, in the Cephalo 
ods alone are they large. They never occur in greater number, 
nor dispersed over other parts of the body, but are always situated 
on or near the head; in some they are non-pediculate and arg 
placed at the base of the feeler, or stand on tubercles or sometimes 
at the point of the feeler, as we lately stated. In Nautilus they « 
are seated on little pedicles at the side of the head, like hemispheres 
flattened on the anterior surface. In the rest of the Cephalopoda 
they lie in lateral excavations of the cartilaginous ring of the head, 
protected in some degree by two long, thin, oval cartilaginous 
plates in front. In the Gasteropoda, SWAMMERDAM formerly inves 
tigated the eyes anatomically ; in our century this investigation has 
been repeated and extended, especially by SrieBeL, MueLver, and | 
Krornn. Under the skin, that in this situation is destitute of pigs 
ment, lies the eye-ball, enclosed by a proper membrane (sclerotica) 
which is transparent in front, and sometimes very convex (cornea): 
The vascular choroid, coloured by a black pigment, is furnished 
with an annular aperture (just as an drús is). A spherical lens and 
a vitreous body occupy the interior of the eye-ball, whilst the optie 
nerve expands within the choroid into a eup-shaped retina®. 


1 See SCARPA Anat. disqwisitiones de Auditu et Olfactu, Ticini, 1789, fol. pp. 5, 6 
Tab. rv. figs. 7—9, CUvIER Mém. s. l. Mollusg. No. 1, p. 41, &c. 
2 See Eypoux and Soureyer l'Institut. Jowrnal générale, &c. Tom. vr. 1838, 


MANN’s Archiv, 1841, and Ann. des Sc. nat. 2e Série, Tom. rg, 1843, pp. 193—21 6 
Pl. 2 B. These auditory vesicles appear very early in the development of the embryo 
but are at first simply filled with fluid, from which the otolite or the calcareous concrê 
ments are separated at a later period only and gradually by crystalization ; see al 
in ERICHSON’s Archiv, 1845, s. 217—222. f 

3 SWAMMERDAM Bijbel der Natuure, 1. bl. 103, ro6; SrreBeu|in Mrorer’s Archi, k 
v. 1819, s. 206—210, Tab. v.; Jou. Muerver, Mrcker’s Archiv für Anat. u. Physiol, 
1829, s. 208—212, Tab. vr. figs. 4—8, Annal. des Sc. nat. Tom. 22, 1831, pp. 7— 19% 8 
KRoEN, MUELLER's Archiv, 1837, s. 479—485, and ibid. 1839, s. 332—337, Taf. & _ 
& 
f 
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In the Cephalopods, the optie nerve is continued into a large 
reniform ganglion, which is surrounded by a white fatty mass 
divided into lobes, and is, with the eye-ball, surrounded by a 
common case, a fibrous membrane, by which a sac is formed, that 
is much larger than the eye-ball, and may be regarded as the cap- 
sule (orbita) of the eye. In front this membrane is attached to the 
common integument. There the skin becomes transparent, and 
sometimes forms, by duplieatures or folds, two eye-lids as it were. 
Behind this transparent membrane, perforated by a round opening, 
the eye-ball is situated. A cornea is not present, and thus also 
there is no anterior chamber, unless the space that intervenes be- 
tween the transparent continuation of the common integument and 
the eye-ball be so named. Within the eye-case lies a tunic of a 
silvery lustre. The eye-ball itself has a cartilaginous external 
membrane, which is perforated behind like a sieve by the filaments 
of the optie nerve, and in front at the margin of the lens forms the 
circle of the pupil. This covering may be regarded as sclerotica. 
Within it lies the expansion of the optie nerve, the retina, which 
also contains a purple-brown pigment-layer. The lens is large, 
elongate, round, and at the posterior surface more convex than in 
front! 

The muscles of molluscs are attached in general to the inner 
surface of the skin. They do not exhibit the transverse stripes on 
the primitive bundles which microscopic anatomy has detected in 
the muscles of articulate animals®, ‘Those Gasteropods that have a 


figs. 6—8. KROHN confirmed SWAMMERDAM'S statement of the independent existence 
of lens and vitreous humour; whether an aqueous humour also is present, as SWAM- 
MERDAM concludes, he leaves undetermined. 

1 On the eye of Cephalopods compare amongst others Cuvier Móm. s. les Moll. 
No. 1, pp. 37—41, PL. 1. fig. 3, Pl. m. fig. 5; D. W. SEMMERING de Oculor. Sectione 
horizontali. Gottingee, 1818, fol. pp. 76—78, Tab. 1m. ; KROEN Nov. Act. Acad. Cesar. 
Leop. Carol. N. C. xvm. 1, 1834, pp. 339-366, Taf. 26; Duaès Traité de Physiol, 
comp. Paris, 1838, Svo, 1. pp. 315— 318. In Nautilus Il am not able, any more than 
OWEN, to discover a trace of the lens; that this part should have escaped through the 
small aperture existing in the middle of the flat anterior surface of the eye, appears to 
me probable. Fresh specimens alone can afford a satisfactory solution. 

à That they occur in Sagitta, is in my judgment a further proof that this animal is 
no molluse. In Cephalopods also I cannot any more than in the muscular circular 
belts of Salpa (p. 695) discover these transverse stripes, though they have been adopted 
indeed in these animals, and also figured. 
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wreathed shell are affixed to it by a muscle which is attached to 
the uppermost turn near the columella, and descends along the turns 
to attach itself to the head by one portion, and to the hinder ex 
tremity of the foot by the other. ‘This muscle, on its eontraction, 
serves to draw the snail into its house. 

Gasteropods advance also by creeping on the ventral disc, or 
foot, in which they fix alternately the fore part, then the hind 
part, to the surface over which they are moving, whilst the disc is 
contracted into sinuous transverse grooves that proceed from bes 
fore backwards. Pteropods swim by means of the wing-like aps 
pendages that surround the mouth. The same purpose is served by 
the flaps of skin on the body of most Cephalopods, which areg 
especially assisted when creeping on the bottom of the sea and in 
other motions, as seizing their prey, &c. by the muscular arms, 
furnished with suckers, that surround the head. 

Molluses, as to their geographical distribution, are not sufss 
ficiently ascertained, and it is difficult to form any general con= 
elusions from comparison, since all countries, coasts, and seas, have 
not been investigated with equal care. Molluses are more numes 
rous than eonchifers in great seas and on rocky coasts. In warmer 
regions they surpass the bivalves greatly in multiplicity of species, 
The greatest profusion of marine molluscs, as well as to genera as 
species, belongs, beyond doubt, to the great ocean between the 
west coast of America, and the east coast of Asia and New Hol 
land. ‘Tropical forms seem to extend more widely in the southe 1 
than in the northern hemisphere. Amongst the genera that arg 
most numerous in species, we may here mention especially Purpura, 
Mitra, Cyprea, and Conus ; the species of the three last genera arê 
almost all from the great ocean, and the East Indian sea. It i 
remarkable that the molluscs on the western and on the easter 
coast of South America differ to such a degree, that there is scarcely 
a species that is common to both coasts. The genus Chiton, 
numerous in species in the great ocean, is represented by a couple 
of species on the east coast of America. Species that dwell at cons 
siderable depths are naturally further dispersed than those which 
live more in the neighbourhood of coasts. Consequently it is not 
sufficient to ascertain the longitude and latitude of the districts 


á 


within which certain species occur; the depth also of the sea ought 


4 


to be ascertained: in which they commonly live. With the depth 
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$he number of species decreases, just as that of land animals does 
the greater the height is above the surface of the sea. Amongst 
the Cephalopods that have a shell, and which occur sparingly in 
the present creation, whilst in the previous world they were very 
numerous and different in form, Nautilus is confined entirely to the 
Indian and South Seas. Of the molluscs that live on land, no 
genus is more generally diffused than Heli, of which some 
hundreds of species are known, and which occurs in all regions. 
The species of molluscs are in a greater degree than those of 
bivalves confined to limited regions, and thus, on the whole, differ 
more in different countries *. 





1 Interesting contributions to the knowledge of the geographical distribution of 
molluses have been made in the last few years by the investigations of SARS, FORBES, 
D'Orreny, Parepr and others. Compare A. D'ORBIGNY Recherches sur les lois qui 
président à la distribution géographigue des Mollusques côtiers marins, Ann. des Sc. nat. 
3e Série, Tom. 111. 1845, pp. 193-221; E. FoRBES On the topographical. distribution 
of marine Molluscs, Edinb. Phil. Journ. New Ser. April, 1844, and Ann. des Sc. nat. 
ze Sér. Tom. rv. pp. 117, 118, and LovéN's remarks on the geographical distribution 
of Scandinavian Marine Molluscs, Öfversigt af Kongl. Vetensk. Akademiens Förhand- 
lingar. 1846, pp. 252—274. 
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ANIMALS covered by a soft moist skin, mostly forming over th 
back a duplicature, free at the margin (mantle). Head more or les 
distinct, furnished with tentacles and often with two eyes. She 
calcareous, mostly univalve, in some multivalve, never bivalve; i 
a few internal, in some absent. Organs of circulation and respi 
ration mostly distinct; heart always aortic. A nervous ring around 
the cesophagus ; nerves proceeding from ganglia, various in number: 
towards the peripheral parts of the body. | 

Many aquatile, some terrestrial, almost all swimming or 
creeping. 


Orper 1. Peeropoda. 


Molluses furnished at the anterior part on both sides with a 
natatory expansion or pinna, with head often little distinct, hermar 
phrodite, marine. 


Wingfooted. Cuvier first distinguished this division under this 
name in 1804. He characterised it by the absence of the foot or the 
ventral disc ; this part, however, appears to be not so entirely want- 
ing, though formed in a different fashion, especially laterally, and to 
be developed into the so-named wings or fins. Hence some writers, 
and amongst them Soureyer, unite the Pteropoda with the Gastero- 
poda. At all events they have a closer alliance with these than 
with the Cephalopoda, and must, on account of the simplicity of 
structure, be placed below the Gasteropoda. 
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Compare on this order Cuvier Ann. du Mus. IV. 1804, pp. 223-—234s 
Mollusg., Mém. No. 3;—PÁRON Ana. du Mus. XV. pp. 57-—69 (this writer 
refers to this order several genera of Mollusca, which Cuvrer placed else- 
where, and also the genus Callianira belonging to the Acalephee (p. 121); 
J. F.J. Kosse (preside J.F. Mrcker) de Pteropodum ordine, &c. Hake, 
1813, sto; RANa Ann. des Sc. nat. V. 1825, pp. 283-287; XII 1827, pp. 
320—329, XIII. 1828, pp. 302—319;—P. J. VAN BENEDEN Ewercises z00- 
tomiques (Nouv. Mém. de U Acad. royale des Sc. de Bruzelles, XII. 1839) av. 
4 pl.;—Sourever Comptes rendus, Tom. XVII. 1843, P- 662 et suiv. ; 
Huxurv Anatomy of Pteropoda in his paper on the Morphol. of the Cepha- 
lous Moll, Phil. Trans., 1853, Pt. TL. p. 39 and fol. ; GEGENBAUER Unter- 
such. Ueber Pteropoden u. Heteropoden, ein Beitr. Zur. Anat, u. Entwicke- 
lungsgesch. dieser Thiere, mit 8 lithogr. Taf. Leipzig, 1855. 


Family 1. Mgyaleacea. Pteropods with head indistinct, included 
posteriorly in a thin shell. 


Hyalea LAM. (Cavolina GHOENI, ABILDGAARD, Caulina Pour), 
Shell thin, pellucid, flat above, convex beneath, cloven on both 
sides. Two large pinne at the sides of mouth. Mantle produced 
on both sides between the fissures of shell, with contractile appen- 
dages. Branchiee arranged in a circle round the other viscera, 
fasciculate. 


(In this family, the mantle, besides forming the general covering 
for most of the viscera, is inflected anteriorly on the ventral surface 
to form a pocket, which is the branchial cavity. The mantle sends 
processes laterally through the fissures of the shell in Hyalee, two 
large laminse on each side, which meeting in the middle, cover the 
dorsal and ventral surfaces of the shell. Whilst the animal is alive 
this is their constant position, but when it dies they are retracted 
within the shell, and hence were not known until observed by 
GraeNBaAver. Besides these lamelle there are contractile processes 
in Hyalee often six times the length of the body. They are fre- 
quently mutilated. All the different processes are less developed 
in Cleodora and Creseis, and none of them are thrown round the 
shell. A lobe that joins the pinne at their base represents the foot 
in this family. See GEGENBAUER 1.1. s. 4, 5.] 

Sp. Hyalea tridentata LAM, Anomia tridentata Forsk. Jeon. rer. nat. Tab. 

40, fig. B, BLAINV. Malacol. Pl. 46, fig. 2, Deur Curasm Memorie, Tab. 
8o, fig. 1, CANTRAINE Malacol. méditerranéenne, Mém. de Ac. de Bruc. 


xm. Pl. r. fig. 3; in the Med. Sea, &c. Comp. on the genus Myalea, 
BLAINVILLE in Dict. des Sc. nat. Tom. XXII. 1821, pp. 65—83. 


Cleodora. [Shell very fragile. Animal without appendages of 
mantle produced over the shell. 
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GEGENBAUVER Ì. Ll, s. 210.) 


According to CANTRAINE it does not differ from the preceding genus, the 
shell is cloven at the sides as in Myalea, 1. 1. p. 23. 


Add genus Eurybia RANa Ann. des Sc. nat. XII. 328. 


Oreseis Rang. Shell subulate, furnished with an orbicular 4 
opening anteriorly, not cloven at the sides. Mantle not produced 
at the sides. 

Comp. RANG Ann, des Sc. nat, XIII. pp. 305—318. 
Note — Here also or with the preceding genus is to be placed : 


Sub-genus Cuvieria RANG. See Ann. des Sc. nat. XII. p. 322, Pl. 45 B, 4 
figs. 1—8, V. BENEDEN Ì. 1. Pl. 4 B. 


Spiratella BLAINv., Limacina Cuv. Body anteriorly auriculate 
on both sides with a triangular pinna, posteriorly convolute. Shell 
fragile, discoidal, on one side deeply umbilicate, on the other with a 
spire slightly exsert. 

Sp. Spiratella arctica nob., Limacina helicinalis Lam, BraiNv. Malac. Pla 
48 bis, fig. 5, V. BENEDEN Mém. sur la Limacina arctica, Mém. de Vc 
royale de Brux. Tom. xrv. 1841, PL, 5. This little animal is very numerous 
in the North Polar Sea, and serves the whale for food ; see O, FABRICIUS « 
Faun. Groenl. pp. 387—389, by which writer it is named Argonauta arc 
tica. In Purers’s Voyage towards the N. Pole it is noticed under the name 
of Clio helicina, and it is probable that Cuvier intended to name it Held 
cina, a name which we should prefer to that of Zimacina which perhaps 
originated merely in a mistake. 


Cymbulia PÉRON. Animal included in shell, except two large 
pinne, confluent (partially, with a middle lobe that represents the 
foot. GEGENB.]. Two contractile tentacles in front of mouth 
Shell hyaline, elongate, cymbiform, truncated posteriorly. À 


Sp. Cymb. Peronii Cuv., PáRON Ann. du Mus. XV. PL. 3, pp. 1o—12, GUÁRIN © 
Ieonogr., Moll. PL. 4, fig. 2, V. BENEDEN Mém. de V'Acad. de Brum, XI d 
Pl. 1; Mediter. Sea; according to CANTRAINE these animals often lose theif 
shell. [The shell is formed within the mantle, and normally is covered by — 
a thin lamella of the same. This last is easily torn and thus perfect specie 
mens are rare : hence also the ease with which the animal loses its shell — 
The shell has the consistence of soft cartilage and contains chitin. GEGEN. 


BAUER Ì. 1. pp. 41, 42.] 


[Tiedemannia Derve Crrase. Pinnee conjoined with the foot 
to form an orbicular disc. Mouth at the apex of a long proboscis, 
very often bent backwards. Shell hyaline, gelatinous, slightly 
excavated. 
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Sp. Tiedemannia neapolitana V. BENED., proboscis slender, pinnee with 
white and yellow spots at the margin. Length 2 or 3. See GEGENBAUR 
1 1.s. 54—68 for the anatomy and development, gen. char. p. 212.] 


Family IL. Clioïdea. Naked Pteropods, with head distinct. 
[The small foot on the ventral surface never connate with pinne. 
GEGENB.] 


Pneumodermon Cuv. Two small pinne at the sides of neck 
with an intermediate grooved conical appendage. Mouth with 
pumerous pediculated retractile suckers. 


Sp. Pneumodermon Peronii Cuv., Ann. du Mus. rv. PL. 59 B, Brarnv. Malac. 
Pl. 46, fig. 4; this animal was discovered in the Atlantic Ocean by PÉRON, 
and appears to differ from that figured by QuoY and GAIMARD in the 
voyage of the Astrolabe (copied in Cuv. £. ani, éd. ill, Mollusg. Pl. 17, 
fig. 2), where the suckers stand like branches on two pedicles. Pneumo- 
dermon violaceum D'ORBIGNY has a greater resemblance to it, the anatomy 
of which has been given by V. BENEDEN with figures in MUELLER'S Archiv, 
1838, pp. 296—304, Pl. IX. X. There is still uncertainty respecting the 
respiratory organs, and the name PNEUMODERMON rests perhaps on a 
mistake. [Pn. ciliatum GRGENB., see the anatomy, &c. 1. 1. s. 74—100. 
The folds of the integument, here absent, which serve for respiration, are 
described in Pn. violaceum and P. Mediterraneum, pp- 85, 86.) 


Spongiobranchea D'OrE. (Is this genus distinct from the pre- 
ceding 7) 


D'OrBrany Voyage dans V'Amér. mérid. (transferred to OKEN'S Jsis, 
1839, s. 498, Tab. IL. IX. figs. 1—9). 


Clio L., Clione ParL., BSCHRICHT. Body oblong, acuminate 
posteriorly. Head distinct from body by stricture, covered by a 
bilobed hood, crowned by six conical appendages, and two retractile 
conical tentacles. Two oval pinne at the sides of neck. Two 
black points (eyes) in the back of neck. Two genital apertures at 
the right of the ventral side, the anterior in front of pinne for 
the exit of a very large penis, the posterior behind the pinne 
for the oviduct. Anus behind these orifices, more in the middle. 

Sp. Clio borealis GMEL., Clione borealis PAuu., Spic. Zool. X. Tab. 1. figs. 
18, 19, CUvIER Ann. du Mus. 1. pp. 242—250; Pl. 17, D. F. EscHRICHT 
Kongl. Danske Vetensk. Selskabs Afhandl. Kjöbenhavn, 1838 (published 
separately in German, Anatom. Untersuchungen ü. d. CL. boreal. Kopen- 
hagen, 1838, 4to.) The six conical arms of the head are beset with spots, 
miecroscopic suckers. This animal (Whale-bait), Clio limacina Puirrs, 
lives with Clio helicina principally in the neighbourhood of Greenland and 


Spitzbergen, and forms the chief food of northern whales, although scarcely 
1’long. CUVIER regarded the fin-like appendages as respiratory organs, but 
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surface of abdomen flattened or grooved, or produced into a com- 
pressed lamina. Some hermaphrodite, others distinct in sex ; man 
aquatie, some terrestrial. 


fin, 


tinate or pinnate. Sexes distinct. 
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it was probably the reticulated muscular fibres that he took for vessel 
in these dermal lamellee [Olio Mediterranea GEGENB., tentacles very short, 
no eye-points; Cl. flavescens GEGENB. G. thinks that the 3,000 suckers ï 
each tentacle described by EscuHrIcHT are merely forms of epithelium. } 


Orper IL. Gasteropoda. 


Molluses with head distinct, in most tentaculate, the inferior 


Gasteropods. In most the heart lies on the left side of the body. 
In those, however, that have left-handed shells (see above, p. 684) 
the heart lies on the right side. In many the sexes are distinct ; 
others are bisexual, so that mutual impregnation of two or some- 
times more individuals occurs. 


The inferior surface of the belly forms an elongate flattened disc, 
which is very muscular, as is commonly known in slugs and snails ; 
these animals, met with everywhere, give an idea of the typus of 
this order. But in others, this ventral disc, usually named foot, is 
compressed laterally, and serves for swimming. We separate these 
molluses from the rest as a distinct group. 


Family II. A. Heteropoda. Foot compressed, resembling a 
furnished with a dise or suctorial acetabulum. Branchiee pec 


Heteropods. These molluscs all live in the sea, and usually swim 
with the fin-shaped foot upwards, and the back downwards. 
ForsKÂr, to whom we owe the first description of this family o 
animals, gave them the name of Pterobranchea. The existence o 
distinct sexes was discovered by LAURILLARD and Mirre EDwARDS. 
[The part named ‘ Foot’ is highly developed in this family, and in 
some attains a high potentiality (GrGENB.). It does not exactly 
correspond to the foot of Gasteropods, but to one part of it alone. 
Houxrey (On the Morphology of the Cephalous Mollusca, Phil 
Trans. 1853, Pt. 1. pp. 29—65). A foot has four parts, the pro- 
podium, mesopodium, and metapodium, found in Heteropods, and a 
fourth, the epipodium, not found in them. The fin-shaped foot of 
heteropods is the propodium. Besides the works just referred to, _ 
eomp. also, on this division, LruoKART Zoologische Untersuchungen, Li 
Drittes Heft, Giessen, 1854, Der Bau der Heteropoden, pp. 1—68.] _ 
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Prerotrachea ForsK., Firola Brug, PÉRON. Body naked, elon- 
gate, with integument almost pellucid. Two eyes. Tentacles (very 
often) none. Head with a fleshy proboscis. Branchiee pinnate, 
free, at the posterior part of back. 


Sp. Pterotrachea coronata FORSK., Icon. rer. nat. Tab. 34, fig. A (copied in 
Eneyel. méth., Vers. Pl. 88, Firola, fig. 1); in the Mediterranean. LESEVER 
has given a monograph of this genus in the Journal of the Philos. Soc. of 
Phüladelphia, of which BLAINVILLE has made use in the article Firola, 
Dictionn. des Sc. nat. Tom. xvIr. pp. 62-68. Usually the tentacula are 
wanting. The species in which they are present were united by D'ORBIGNY 
under the name of Cerophora. Here belongs Firola caudina RANG, 
Guérin Magas. de Zool. 1832, Cl. v. PL. 3, GuáriN Zeonogr., Moll. PL. 11, 
fig. 3 [For the Anat. and Hist. of Development, see GEGENB. Ll, pp. 
153-—185, and Huxvey 1.1. on the Anat. of Firoloïdes (Firola) 1. 1. pp. 
30—36. The auditory vesicle was shewn by Leypie Anatomisch. Bemar- 
kung. üb. Carinaria, Firola und Ampkicora Zeitschr. für wissensch. Zool. 
mr. 18sr, p. 328. 

According to D'ORBIGNY the singular genus Sagitta (see above, p.246) 
should be placed here. 


Carinaria. Body elongate. Head with two long, subulate ten- 
tacles, and two sessile eyes behind the base of tentacles. A small 
shell at the posterior part of back, thin, pellucid, conical, com- 
pressed, with apex turned backward. 


These animals have much resemblance to the preceding genus, and 
Cuvrer at first thought that the Pterotracheee described by ForskKárL had 
only accidentally lost their shell. “Mémoires, Moll. No. 18, p. 31. They 
differ, however, by the constant presence of two tentacles in front of the 
eyes and by small inequalities or tubercles on the skin. 


Sp. Carinaria eymbium (Argonauta Cyimbium L.?) Ann. des Sc. nat, XVI. 
Pl. 1, GUÉRIN Zconogr., Moll. Pl. 1x, fig. 1, Pour Testac. utr. Sic. II 
Tab. 44, figs. 1—r1; in the Medit. Sea, Pour and DELLE CHIAJE gave an 
anatomical description of this animal (Test. 111. pp. 26—35, and Memorie 
Sulla Storia e Notom. degli Anim. 8. v.), which was afterwards completed 
by MiuNr EDWARDS as to geveral remarkable peculiarities, Ann. des Sc, nat, 
sec. Sér. Tom. 18, Zool. pp. 323— 329, Pl. x. fig. 3, PL xr. The remark 
of LinNnmus, that the shell is not larger than a grain of sand, does not 
apply to this species, which therefore has also been often confounded with 
Carina vitrea, a larger species from the Indian Ocean ; MARTINI, Tab, 18, 
fig. 163, BLAINV. Malac. Pl. 47, fig. 3 4 


Atlanta Lesueum. Head furnished with a proboscis, two cy- 
lindrical tentacles, and two eyes. Foot compressed, acuminate 
towards the end, with a suctorial dise in the margin. Thin oper- 
culum, adhering to the ventral part below the foot. Shell very thin, 
involute, carinate. 
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naked dorsal branchiee, appendages or various productions of the 
common integuments. 


racters of the section. Naked Gasteropods, hermaphrodite, marine, 


ofte 
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Sp. Atlanta Peronii Lesumur, Corne d'Ammon LAMANON, Voyage de Lad 
Prrrouse, Pl. 63, figs. 1—3, BLAINV. Malac. Pl. 48 bis, fig. 9; Atlanta, 
Keraudrenii Lesveur; this species forms the genus Zadas CANTRAINE, 
Malacol. méditerr. Compare on these small animals that occur in the 
Mediterranean and in warm zones of the Atlantic Ocean, RANG Mém. de 
la Soc, d’ Hist. nat. Tom. 1m. 1827, pp. 372—380, Pl. g, and D'ORBIGNY 
Voyage (see OKEN'S Zsis, 1839, pp. 511—519). 


B. Gasteropoda normalia. 


Foot serving for creeping, flattened or grooved. 


Section 1. Im some no distinct organs of respiration, in others 


We part the common or normal Gasteropods into three divisions, accord« 
ing to their respiratory organs, and unite, as was proposed by the younger. 
LEUCKART, the Gymnobranchiata and Apneusta under the name of Derma- 
tobranchiata of DumÉriL; see R. Lrvokart Veber Morphologie der wirbell. 
Thiere, 1848, s. 178. 


Family IV. Dermatobranchtiata s. Gymnobranchiata. _Cha- 


n swimming on the back, with foot supine. 


The Nudibranchiates (nudibranches) of Cuvier have been espe- 
cially investigated in the latest times. By QUATREFAGES, in many 
an intestinal canal divided into branches was discovered, or rather a 
branching appendage of the same, such as we have already noticed 
in Distoma, in some ringed worms, in decarina, in Phalangium, &e. 
These blind branches discharge at the same time the office of liver. 
(QUATREFAGES gave to this arrangement the name of Phlebenterismus 
(see Ann. des Sc. nat., 3ième Série, Tom. rv. p. 83), which has caused 
much miseconception.) In some it would seem that no heart 1 
present ; whilst there are such conflicting opinions on this point, we 
consider it inexpedient to found an arrangement upon it, whicl 
might afterwards be subverted, and therefore cannot adopt the 
families of Anangia and Angiophora (V. SrmBorp Lekrb. d. vergl 
Amnat. 1.s. 297). As little do we feel ourselves justified in sepe 
rating the Apneusta from the Gymnobranchiata. Those Gasteropods 
alone can be regarded as Apneusta, which, as Lissosoma, have no 8 
external dermal appendages. | 


Compare ALDER and HANoock in different parts of the Annals and 
Magaz. of Nat. Hist., and their Monograph of the British Nudibranchiate 
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Mollusca, with plates, &c., published by the Ray Society, London, 1845— 
1854, six parts, also QUATREFAGES in the Annales des Sc. nat. since 1843. 


A. Branchiae none. 


Lissosoma KOELLIKER and QUATREF. 


Limapontia JOHNST., Chalidis QUATREF. 


Actceonia QUATREF. 


Phyllirhoe Peron. Body naked, compressed, with two very 
long, subulate tentacles. (Organs of respiration unknown.) 


Comp. PÉRON Ann. du Mus. xv. p. 65, Pl. m. figs. 1—3; Quoy et 
GarmarD Voyage de U Astrolabe, Zoologie, 11. 1833, PP- 493410, PL 28; 
figs. ro0— 18 ; [H. MURLLER und C. GEGENBAUER Ueber Phyllirhoe bucepha- 
Tum in KorLuiKER u. SmeBoLD’s Zeitschr. f. wissensch. Zool. v. 1854, PP- 
355371, Taf. XIX. PÉRON placed this animal as well as all the Hetero- 
pods amongst the Pteropoda, LAMARCK amongst the Heteropoda, RANG 
amongst the Salpe. EyYpoux and SouLever from the structure of the 
animal first removed it to the Nudibranchiata. The form of the nervous 
system, the pouch-like appendages of the intestinal canal, and the disposition 
of the genital organs, all refer it to this division, although from the com- 
pressed form of the body the foot be not distinguishable from the rest of 
the integument. In the 2nd Edit. of his work VAN DER HOEVEN placed 
gen. Phyllirhoe amongst the Heteropods. He now authorises its removal 
to this place in the English Translat. of his Handbook. See the Anatomy 
&e. in the mem. of MUELLER and GEGENB. | 


Cenia (previously Zetis) ALDER and HANCOCK. 


Note — Comp. on those genera destitute of branchize, the synonymy of 
which is very obscure, QUATREFAGES Mém. sur les Gasteropodes phlebentérés, 
Ann. des Sc. nat, 3e Série, 1. Zool. pp. 129—183, and J. ALDER and HAN- 
cook on a proposed new order of Gasteropodous Mollusca, Ann. of Natur. 
History, sec. Series, 1. 1848, pp. 491415; Pl. 19, 20. Genus Pelta QUATREF. 
if in reality it agrees with the Mollusc described by the English authors 
A. and H. (Ann. of Nat. Hist. XVII. 1846, p. 289) cannot be united with 
these dermatobranchiata or abranchiata. 


Actwon OKEN, Elysia Risso, CANTRAINE. Body subeylindri- 
cal, limaciform, bordered by a depressed expansion, acuminate 


rly. Two fentacles auriculate, subclavate, not retractile. 


Two eyes behind the tentacles. Anus lateral, (sometimes middle, 
posterior?) on right side. 


Sp. Acteon viridis, Aplysia viridis Mortaau, Linn. Trans. Tom. vir, QUATRE- 
races |. 1, PL 3, fig. 2. Comp. OkEN Zool. 1. 1815, p. 307, and especially 
G.F. ALLMAN on the Anatomy of Acton, Annals of Nat. Hist. Vol. 16, 
1845, pp. 145-— 162, PL. 5—7. 
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Angles of foot lateral, the anterior mostly produced. Branchiee 
placed at the sides of back, numerous, tentaculiform, emitting 
stinging filaments at the perforate apex. 
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Placobranchus V. Hass. 


Comp. VAN HasserLr in Bullet. univ. Dr Frrussac, 1824, Oct. p. 240. 
Scarcely distinct from the preceding genus, with which it is conjoined b 
Lovén. 


B. Branchia eternal at the sides of back, numerous, tentaculiform. 


| Vent posterior, in the middle of back. 


Janus VERANY, Antiopa Arp. and Hanrc. 


Comp. QUATREFAGES Ann. des Sc. nat. 3e Série, XI. 1849, pp. 76—g0 
PL. 3, 4. Sp. Janus Spinole, Eolidia cristata Druue Curasm. See also 
Ann. of Nat. Hist. sec. Series, 1. p. 1go. 


Proctonotus (Venilia previously) Arp. and Harc. 


Comp. ALDER and HANcookK Annals of Nat. Hist. 13, 1844, pp. 161— 
164 and p. 407, PL. 2. Here also is to be referred as it seems genus Zephy- 
rina QUATREF. (According to ALDER and HANcook the two differ in that 
four linear tentacles are seen from above in Zephyrina, whilst in Proctonotus < 
the two larger are dorsal and the smaller arranged at the sides of the velum 
which covers the head. Monograph. No. v. Procton.] 


tt Vent lateral, to the right. 


Alderta ALLMAN. 
Comp. ALLMAN Ann. of Nat. Hist. Vol. 17, 1846, pp. 1—5. 


Stiliger EHRENB. 
Pterochtlus ALDER and HANc. 


olidia Cuv. (Aolis or Holis auctor). Tentacles four. 


Sp. dolidia papillosa, Limax papillosus L., Syst. nat., Baster Natuurk. 
Uitsp. 1. Tab. x. fig. 1, bl. 93, 94, Ann. of Nat. Hist. xv. PL. 1. fig. 1, 
ALDER and HANc. Monog. Pt. vr. Fam. 3, PL. g; this little animal attains 
a length of 2 inches. Comp. HANCOOK and D. EMBLETON on the Anatom: 
of Bolis, Ann. of Nat. History, XV. 1845, pp. 1—10, pp. 77-—88, sec. 
Series, 1. 1848, pp. 88—105, FREY u. Leuckart Beitr, z. Kenntniss wirbello- 
ser Thiere, 1847, s. 54—64. The ececal branches of the intestinal canz 
are extended in the Zolide into the branchial appendages. These appen= 
dages have at the point a small vesicle, from whenece filaments resembling 
spermatozoa (nettle-threads, see above, p. 99) come to view. Ann. of Nat. 
Hist. xv. PL, rv. Pl. v. figs. 1—i11. 


In the neighbourhood of dZolidia some genera or sub-genera of later 
authors may be placed, all of which cannot be noticed here. Zolid 
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Quarrer. principally differs by the absence of the lateral prolongations of 
the foot, which Cuvrer regarded as a third pair of tentacles in olidia. 
See QUATREFAGES Ann. des Sc. nat, 2e Série, Tom. xix. Zoologie, pp- 
271— 312, PL 11; comp. ALDER and Hancock Annals of Nat. Hist. XIV. 
1844, pp. 125-—129. 


Tergipes Cuv. (Amphorina QUATREF., and Psilocerus MENKE). 
Branchize clavate or obovate, not numerous, placed in a double row. 
Tentacles four or two. 


Sp. Tergipes lacinulatus, Limax Tergipes Forsk., Teon. rer. natur. Tab. XVI. 
fig. er; Tergipes psilocerus nob. L. BomMe, Verhandel. van het Zeewwsch 
Genootsh. 111. 1773, pp- 296—298, PL. (p. 318) fig. 3; on the sea-wiers of 
the island of Walcheren. (This little animal certainly does not differ 
notably from Amphorina Alberti Quarr. Ann. des Sc. nat., ze Série, IL. 
Pl. 1. fig. 5, which, however, is smaller.) 


Comp. on Tergipes A. V. NORDMANN Versuch einer Monographie von 
Tergipes Edwardsii, Mém. de VAcad. de St. Petersbourg, savants étrangers, 
Tom. Iv. 1845, (given in part in Ann. des Sc. nat., 3e Série, v. 1846, 
pp- 109—16o, Pl. 1.) The generic name of Tergipes rests on an observa- 
tion that the animal creeps on its back by means of the branchiee, which is 
very doubtful. 


Calliopva D'ORBIGNY. 


Comp. D'ORBIGNY, GUÉRIN Magas. de Zool. 1817, Moll. Pl. ro8 ; ALDER 
and Hancock Ann. of Nat. Hist. xi1. p. 233, MINE EDWARDS Ann. des 
Sc. nat. 2e Série, XVIII. 1843, p. 33) Pl. X. fig. 2. 


Herma LOVÉN. 
Comp. Öfversigt af Kongl. Vetensk. Akad. Förhandl. 1844, p. 50. 


Cavolina BRUG. 


C. _Branchice dorsal, cloven, penicillate or arborescent. 
Flabellina Cuv. 


Glameus Forster. Body elongate, posteriorly subulate or fili- 
form. Four short tentacles. Branchie digitate or palmate, lateral, 
three on each side. 


Sp. Glaucus hexapterygius Cuv. Ann. du Mus. vr. PL. Ór, fig. 11, pp. 427 — 
430 (Mém. sur les Moll. No. 6), R. Ani, éd. ill, PL. 29, fig. 3; although 
the figure in BLUMENBACH Abh. naturh. Gegenst. No. 48, has eight and not 
six branchise, Quoy and GAIMARD are of opinion that this species denoted as 
Glaucus atlanticus cannot be separated from the preceding, and that only a 
single species of it is known ; comp. Voyage de V'Astrolabe, 11. pp. 279—283 ; 
also G. BeNNerT always saw only six branchize ; he observed that the animal 
attacked and swallowed Porpite that were placed in a glass with it. The 
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colour is purplish or blue and the length nearly 1} inches. See Proceed, 
Zool. Soc. 1836, pp. 113—18g. These animals are found in the Atlantic 
Ocean principally between the tropics, 


Scylleea L.- Body compressed, with foot furrowed longitudi- 
nally. Head furnished with two tentacles. Back with two expan= 
slons or membranous and flexible wings on each side. Branchia 
penicillate, composed of filaments, scattered over back, especiall 
erowded in the wings. 

Sp. Scylla pelagica L., Cuv. Ann. du Mus. vr. pp. 416, 417, PL Ór, figs. 
I—7, Mollusg., Mém. vr. ; Brarnv. Malac. Pl. 46, fig. 5; this species: 
attaches itself by its furrowed foot to Fucus natans, and is found in the 
Atlantic ocean ; Scyll. ghomfodensis observed by ForskáL in the Red Sea 


appears to be the same species. Deser. Animal. p. 103, fig., Tab. 39, 
figs. U, c. Anatomy, ALD. and HaNco. Monogr. Fam. 2, PL. 5. 


Dotó OkEN', Melibea (or Melibea) Rana. Body limaciform, 
with foot narrowed posteriorly. Mouth with a circular velum 
Two filiform tentacles, defended by an ample cup-shaped sheath. 
Branchiee papillose, grouped in muricate clavee, disposed in a double 
lateral row on the back. Apertures of generation and of rectum 
at the right side. 

Sp. Doto coronata, Doris coronata GMEL. (species of Tritonia Cuv.), Bomue 
Verh. van het Zeewwsch Genootsch. 1. 1769, Tab. rm. bl. 314, codfed or 
crowned Sea-slug JOHNSTON, Ann. of Nat. Hist. 1. p. 117, Pl. 3, figs. 


5—8, D'ORBIENY, GUÉRIN Magasin de Zool. 1837, Mollusg. Pl. ro3, 
Anatomy in Arp. and HANo. Monogr. Fam. 3, PL 4. 


Tritonia Cuv. Body subtetragonal or compressed, elongate, 
anteriorly rotundate, posteriorly acuminate. Apertures of genera- 
tion and of rectum at the right side, with vent situated behind the 
genital orifice. Two tentacles retractile into a sheath. Circular 
velum in front of mouth. ‘Two lateral maxillee, acute, with margin 
denticulate. Branchiee arborescent at the sides of back. 


a) With arborescent branchia remote, and sheath of tentacles with margi 
laciniate. 
Dendronotus Arp. and HaNc. 


Sp. Tritonia arborescens Cuv., Doris arborescens GM., Cuv. Mollusg., Mém. 6, 
figs. 8—10 (probably not specifically different from Doris cervina GMEL, 
the antlered Sea-slug BoMMe, 1. 1. rr. bl. 290, fig. 1). Compare, on the 





1 Zehrb. der Zoologie, 1. 1815, s. 273. 
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sound which this little animal produces under water, GRANT Ann. des Sc. 
nat. VIIx. pp. III, 112, and S. Reip Ann. of Nat. Hist. xvm. p. 389. 


b) With branchie disposed in a continuous series; with cup of tentacles 
entire. 
Tritonia Arp. and Haxc. 
Sp. Tritonia Homberg Cuv. Ann. du Mus. 1. pp. 418—498, PL. 31, 32, Moll., 
Mém. 4; BLArNv. Pl. 46, figs. 6, &c. 

Polycera Cuv. Body attenuate posteriorly with belly flat, 
sovered by a loose membrane. Dorsal branchige in little branches 
jr plumose, covered with membranous laminse or papille. Veil of 
head running out anteriorly into several cirri or tentaculiform 
lacinise. Two clavate tentacles. 


Mgirus LovéN. Tentacles vaginate, simple. 

Sp. Polycera punctilucens D'ORBIGNY, GuÉRIN Magasin de Zool. 1837, 
Mollusg. p. 106. 

Polycera LovéN. Tentacles naked, annulate with transverse 

lamellee. 

Sp. Polycera cornuta, Doris cornuta ABILDGAARD, Zool. Danica, Tab. 145, 
figs. 1—3, BLAINV. Malac. Pl. 46, fig. ro ; according to LovúnN Doris quad- 
zilineata Mueruu. Zool. Dan. Tab. ry, figs. 4-6, Tab. 138, figs. 5, 6, and 
Polycera ornata D'ORB., GUERIN Mag. 1. l. PL. ro7, ought to be brought 
under the same species. Comp. on this genus ALDER Annals of Nat. 
Hist. vr. 1841, pp. 337-342 Pl DX, Frey u. LEUCKART Beitr. zur 
Kenntniss wirbell. Thiere, s. 66—70. 

Tethys L. Body somewhat oblong, depressed, furnished ante- 
riorly with a broad funnel-shaped, fimbriated veil, behind the veil 
contracted into a species of neck. Mouth proboscidious, retractile, 
in the bottom of velum. Two conical tentacles at the base of 
velum, margined by a broad cup-shaped sheath. Apertures of 
generation and vent at the right side, in the anterior part of body. 
Iwo rows of branchie at the sides of back; cirrose pectinate 
branchiee alternating with smaller bundles. 

Sp. Tethys leporina L., Ronperer Pisc. p. 526, tertia leporis marini Species, — 
Cuv. Ann. du Mus. XII. pp. 259—279, Pl. 24, Mém. sur les Moll. vn, 
Brarxv. Malacol. Pl. 46 bis, fig. 9; in the Mediterranean ; the Teth. fim- 
bria L., Bomapsom De quibusd. Anim. marin., Tab. v. figs. 1, 2, appears 
not to differ from it. DELLE CHIAJE adopts two species, as does LINNEUS, 


Memorie, ur. p. 138, but his Teth. fimbria is not that of LINN=Us, which is 
distinguished by the absence of filaments at the margin of the velum. 


Triopa Jounst. (species of Tritonia Cuv., species of Huploca- 
mus PHIL). 
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Sp. Triopa claviger, Doris clavigera Murrr., Zool. Dan. Tab. 17, figs. 1—3 
comp. JOHNSTON Ann. of Nat. Hist. 1. pp. 124, 125, ALDER ibid. xv 
Pp. 262—264. 


Plocamopherus Lmuck. (Plocamoceros Cuv. from typogr. error). 
Ancula LOvÉN. 
Jdalia Leuck., Muplocamus Puin. 


Comp. LrEUOKART Breves Animal. quorund. Descript. p. 15, Tab. 1. fig. 2, 
PriLIPPI, WIEGMANN'S Archiv, 1839, s. 113—115, Taf. 111., Annals of Na 
Hist. 1v. 1840, pp. 88—go, PL 1. figs. 1, 2. 


Doris L., Cuv. Body flat or gibbous above, with abdomen flat 
covered by a loose membrane, and plicato-marginate. Vent pos 
terior dorsal, in the mid line of body, surrounded by branched or 
plumed branchiee disposed in a circle. Apertures of generation at 
the right side. Tentacles four, two inferior (vestiges of veil) a 
the proboscidious mouth, two superior retractile within tubes, annu: 
late with transverse lamellee. | 


Doris ; see the critique of CUVIER on this name and on the confusion of 
this genus by GMELIN and others in Azn. du Mus. IV. p. 447 and foll, 
Mollusg., Mém. No. 5. 


Compare Rare Ueber das Molluskengeschlecht Doris, Nov. Act. Acad, 
Cees. Leop. Carol. XI. pp. 513-522, Tab. 26, 27, and G. JOHNSTON 
Scottish Mollusca nudibranchiata in Annals of Nat. Hist. 1. 1838, pp. 50 
55, HANCOCK and EMBLETON on the Anatomy of Doris, Phil. Zrans. 1852, 
Pp- 207—252. 

Sp. Doris Argo L., Bomapsom de quibusd. Animal. mar, Tab. v. figs. 4, 5 
Derre CriajgE Mem. Tav. 38, figs. 1—7, flat, deep-red above, 3’ longe 
2” broad; in the Mediter. ; a flat species of similar size occurs in the 
North Sea: Doris tuberculata Cuv., JonNsr., Arp. and HAND. Monogr 
Fam. r. Pl. 3; Doris stellata Guru, BoMME Verh. van het Zeeuwsch Ge 
nootsch. III. p. 318, fig. 4 (does it differ from Doris tomentosa Cuv., 
pilosa JOHNST. ?) 


Note — Add some genera of modern writers, Villkersia D'ORBIGNY, 
Onchidora BLAiNv., Goniodoris Forses. | 


Section IL. Organs of respiration branchiee, included in mantle, 
or covered by free margin of mantle. 


Family V. Mypobranchiata. Naked gasteropods, hermaphro- 
dite, marine. Branchial lamellse situated on each side in a furrow 
between the mantle and foot, transverse, in a single row. 
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The heart lies in these molluses in the middle of the body on the 
dorsal surface, and receives the blood from the gills placed on each 
side. Mriine Epwarps umites this family with the preceding and 
the next following into a common order under the name of Opis- 
thobranchia. This family approaches, however, very near to the 
preceding, and especially to the genera Doris and Pritoniä. 


Phyllidia Cuv. Head with four tentacles, the two superior 
retractile within a cavity. Anus in posterior and middle part of 
back. 


Comp. Cuvier Ann. du Mus. v. pp. 266—276, Pl. xvur. Mollusg., Mém. 
VIII 


Sp. Phyllidia trilineata Cuv., Phyll. varicosa LaMm., Cuv. Lc. figs. 1—6, 
Brarnv. Malac. Pl. 47, fig. 1; in the Indian and Red Seas, as also Phyl- 
lidia pustulosa Cuv. ibid. fig. 8, LirvoKART in Atlas zw der Reize von 
E. RuerpeLw, Wirbellose Thiere des rothen Meeres, p. 36, Tab. xr. fig. 1. 


___Pleurophyllidia Mrek., Diphyllidia Cuv., Armina RAFIN. (on 

the authority of CANTRAINE), Linguella Brainv. Head with two 

tentacles placed towards the back at the anterior margin of mantle. 

Frontal veil with angle produced on each side. Vent in right side, 
behind genital foramen. Mantle acuminate posteriorly. 

Sp. Plewrophyllidia lineata, Diphyll. lineata Orro, Nov. Act. Acad. Ces. Nat. 

Cur. xvm; Deuue Curasm Memorie, 1. p. 128, Tab. ro, figs. 12—20; 

MerckeL Archiv f.d. Physiol. vir. 1823, Taf. m1. figs. 1—7, 8. IQO— 207, 

CANTRAINE Malac. mediterr. p. 63, Pl. 2, fig. 4, in the Mediter. and accord- 

ing to LovéN in the North Sea also. Diphyll. verrucosa CANTR. ibid. fig. 3. 

Comp. Diphyll. ocellata Desu., R. Ani, éd. ill, Moll. PL 3r, fig. 2. (The 

specimen from the collection of BRUGMANS, on which Cuvier founded this 


genus, now in the Rijks Museum of Leyden, Diphyll, Brugmansii Cuv., is of 
one colour, pale and with a smooth mantle.) 


Family VI. Plewrobranchiata. Marine gasteropods hermaphro- 
dite, naked or furnished with a small internal shell, more rarely 
external. Branchise composed of divided laminse resembling leaves 
pinnatifid or supradecomposed, on one side only, where are also the 
vent and orifices of generation, mostly situated on the right side or 
backwards on the back, more or less covered by the mantle. 


This family, named by Cuvier Jectibranches, which was trans- 
Jated by many writers Pomatobranchia, by MeN«er Crypsibranchia, 
has no greater claim to this name, or even less than many other 
divisions of molluses. We adopt therefore the name of Pleurobran- 
chiata instead of the sesquipedale of Barnvinr Monoplewrobranchiata 


Volt. 50 
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received by us in the first edition of this Handbook, m1. bl. 89. 
see that in this we have been anticipated by Gray and Reerve, 


Umbrella Lam. (Gastroplac BLAINV.). 
























sìde. Mantle covering the whole of back. Velum in front o 
mouth acuminate on each side. Two tubular tentacles fissured b 
an external furrow. Vent behind branchia in right side. Shell 
dorsal, contained in mantle, horny or calcareous. 
Comp. on this genus Cuvier Ann. du Mus, v. p. 266 and foll, Pl, vam 

Mollusg., Mém. vin. 


Sp. Pleurobr. Peronit Cuv., 1. figs. 1, 2, R. And., éd. ùll., Moll. PI. 324 
fig. 1; from the Indian Sea s—Pleurobr. Forskalii Lmuok., Forsk. Jcon. 
Rer. natural. Tab. 28, fig. A, Lepus marinus RUEPPELL, Atlas 1. 1. Tab. 5% 
fig. 2; in the Red Sea;— Pleur. testudinarius CANTR., Pleur. PForskalië 
Derve Curasw, Memorie, Pl 4r, fig. 11; from the Mediter. &e. Comp 
CANTRAINE Malac. méd. pp. 87—90. 


Pleurobranchea Meck., Pleurobranchidium BLAINV. Four tens 
taculiform lacinise, not retractile. Vent above branchia in the 
right side. Shell none. Mantle shorter than body. 


Sp. Plewrobrancheea Meckelii Cuv., Deuum Crrase Memorie, P\. 40, fig. IL 
CANTRAINE 1. 1. Pl. mm. fig. 3; from the Mediterr, Sea. Comp. S, F. LEURS 


Diss. de Plewrobranchaa. Hale, 1813, 0. fig. 


Aplysia L., Guer. (Laplysia L., typogr. error, Lam.). Body 
oblong, limaciform, mostly margined by a broad velum reflected 
over the back. Two contractile tentacles, conical, sulcated, in the 
upper part of head; two productions of the velum surrounding the 
mouth, forming as it were a second pair of inferior tentacles. Eyes 
sessile in front of base of superior tentacles. Branchie dorsal 
covered by a production of mantle, with an operculum imeluding 
flat membranoso-corneous or calcareous shell. 

Comp. SANDER RANa Hist. nat. des Aplysies. Paris, 1828, fol. 


Dolabella Lam. Operculum of branchiee towards the posterior 
part of back, including a calcareous shell. Body mostly truncated 
posteriorly with an orbicular declining area. 

Sp. Aplysia Rumphii RANG, Dolabella Rumphii Cuv.‚ Rumrn. Amb. Rart- 
teitk. Tab. x. fig. 5 (Tab. xr. fig. N the shell); Cuv. Ann. du Mus. VP 
437 and foll., Pl. 39, figs. 1—4, Moll, Mém. 12, Rana 1.1. BN: 
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E Aplysia auctor. Body elongate, not truncated posteriorly, angus- 
tate. Dorsal operculum of branchice including a membranous horny 
shell. 

Comp. BomapscH De quibusd. animalib. marinis, pp. 1—53, Tab. 1—1V. 


Cuvier Ann, du Mus. 11. pp. 287—314» Pl. 1. Mollusg., Mém. IX. ; DELLE 
Curasr Memorie, 1. pp. 25-—76, Tab. HV. 


These animals, on a first impression, resemble gigantic slugs (Limaces). 
The ear-shaped tentacles have given occasion to stamp this genus with the 
name of Sea-hare (Lepus marinus). They live on fuci; and shed a purple 
fluid at the margin of the mantle. 


Sp. Aplysia depilans L., BOHADSCH LL Tab. z—rv. Rana LL PL 16, 
Cuvier R. Ani, éd. ill., Moll. PL. 33; one of the largest species; of this 
Mediterranean species, under the name of Lernaa, BoHapscH gave |. cit. 
a detailed description and a masterly anatomical investigation. In that 
and in other seas still different species of this genus are found. The eggs 
are laid in long tortuous strings. The development of Aplysia has been 
observed by VAN BENEDEN, Ann. des Sc. nat. ze Série, XV. pp. 123-—128, 
PL % 


Notarchus Cuv. 
Bursatella BLAINV. 


Note RANG 1. 1. coneludes that these genera form sections only of the 
great genus Aplysia. Of Notarchus the same has been noted by the cele- 
brated voyagers Quoy and GAIMARD, Voyage de VAstrolabe, Zoologie, HI. 


p. 312. 


Gastropteron Mrck. Tentacles none. Margins of foot ex- 
panded into ample wings. Shell none. Branchie pectinate, 
almost entirely naked; a small duplicature of mantle, produced 
beyond the body into a filiform lacinia. 


Sp. Gastropteron Meckelit J. F.J. Kossr, Diss. de Pteropodum ordine et 
novo ipsius genere, Hale, 1813, 4to, figs. 11—18, Clio Amati DELLE CHIAJE, 
Memorie, pp. 53-—59, Tab. 1. figs. 1—8; CANTRAINE Ll. PL 4, fig. 4; a 
small mollusce from the Medit. Sea, of a rose-red colour; the only species 
hitherto known. 


Accra Muerrer (in part), Lam. (Doridium Merck, Lobaría 
Brainv.). Tentacles none. Veil of head large, separated from 
mantle by a transverse furrow. Vent, orifice of generation, bran- 
chise and heart placed at the right side; branchiee posterior. A 
small shell included in the posterior part of mantle, flat, calcareous 
at the incurved apex, elsewhere membranous, thin. 


Comp. on this and the two following genera CUVvIER Ann, du Mus. Xv1. 
pp. 1—18, Mollusg., Mém, X. 
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Sp. Acera carnosa Cuv., Ann. du Mus. 1. 1. p. ro, PL. 1. figs. 15—19, Mém, 
s.l. Moll. 1.1. PL 2, figs. 15—19, R. Ani, éd. il, Moll, PL 35, fig. 2. Se 
on another species from the Mediterranean, CANTRAINE op. cit. pp. 73, 74: 


Bulla L. (in part), Brug. Velum of head large, separated from 
mantle by a transverse furrow, in some produced into four laciniee 
or tentaculiform appendages. Vent, orifice of generation, branchig 
and heart placed at the right side. Foot shorter than body, witk 
lateral margin produced, undulato-plicate. Shell thin, convolute 
with aperture large. 


Bullea Lam. (Phaline Ascan., Lobaria Murrr., GMen., species òf 
Bulla L.). Shell very thin, concealed, not affixed by muscles, witk 
very wide aperture, and lip alone slightly involute. 

Sp. Bulla aperta L., Gu. (in part), Lobaria quadriloba Mvrrr., GMEL, 


Mverrver Zool. Danic. Tab. roo, figs. 1—5, Cuv. R. And, éd. dl, Moll 
Pl. 35, fig. 1; in the Mediterranean and North Sea. 


Bulla Lam. (Scaphander Montr., Alicula ErreNs., &c.) Shel 
external affixed by muscles, involute, with spire little exsert 0 
depressed. 

Sp. Bulla ampulla L., Rumem. Amb. Rariteitk. Tab. 27, fig. G, BLAINY 

Malacol. Pl. 43, fig. 12 ;—the apex is somewhat projecting in Bulla A plust 
(Bulla Amplustre L.), Encyel. mêth., Vers. Pl. 359, fig. 2, Buarnv. Malag 
Ll. fig. ro, &c. There are also fossil species of this genus, almost all 
from the tertiary formations. 


Note —Posterobranchaea D'ORBIGNY. A genus related to the 
Acer, shell none, but differing from its congeners by the branchis 
placed on the left side. 


Sp. Posterobr. maculata D'OrBIGNY, Voyage dans U'Amér. mérid. (reprinted ú 
OkKen’s Isis, 1839, pp. 526, 527; comp. also TroscarL, Wimem. Archi 


1838, 11. p. 282). 


The new genera Lobiger and Lophocerus KronN, if indeed they 
belong to this family, must as it seems be placed near Aplysia. 


Comp. KROHN, swr deuw nouveaux genres de Gastéropodes, Ann. des S6 
nat. 3e Série, vir. pp. 52—60, Pl. mr. 


Family VIT. Cyclobranchiata. Gasteropods with branchi 
foliaceous or pyramidal, arranged in rows on each side under the 
margin of mantle. Sexual organs without organs of copulation 


i 
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Sexes distinct. Tongue long, linear, mostly beset densely with 
teeth and barbs. Shell resembling a shield, dorsal, not turbinated, 
with aperture ample. 


The position of the branchize brings this family into the neigh- 
bourhood of the Hypobranchiata, and thus Lamarck refers Patella 
and Chiton with Phyllidia to the same family. In other respects, 
however, there exists much difference amongst these animals, as at 
once appears from the disposition of the sexual organs, since in 
this division the sexes are distinct. Still, in a natural sequence of 
the animal kingdom, the Cyclobranchiata ought to form as it were 
the transition of the Ctenobranchiata to the three preceding families, 
the Opisthobranchiata of Mrure EDWARDS. 

That some individuals of Patella are female, others male, was observed 
by Grar (Annals of Nat. Hist. 1. p. 482), by Minne EDWARDS (Annales 
des Sc. nat., ze Série, XII. p. 376), by Perers and RoBiN (MUELLER'S 
Archiv, 1846, s. 134) and by WAGNER (besides in Patella) also in Chiton 
(Annals of Nat. Hist. VI. p. 70). 


Chiton L. Shell multivalve, made up of (eight) testaceous 
scales arranged in a longitudinal row, incumbent on back. Mantle 
at the circumference mot covered by shell, with margins hard, 
coriaceous, often aculeate or squamose, Ventral disc elongate, 
narrower than body. Eyes and tentacles none; head erested by 
a wavy veil. 

With Luxnaus there are three genera of Testacea maultivalvia : 
Chiton, Lepas and Pholas. The last genus belongs to the Conchifera 
or Biwalwia ; Lepas is, as we stated above, a family of the Crustacea. 
Thus there remains the genus Chiton alone as a true multivalve 
molluse. That it has no affinity or true similarity with the Cirrt- 
pedia (Lepas L.), to which BLAINVILLE united it under the name of 
Malacoëntoma, now requires no demonstration ; but many authors, 
both of earlier and later periods, still maintain that it differs too 
remarkably from the rest of the Gasteropods to allow it to remain 
in the neighbourhood of Patella, and that it forms the transition to 
the ringed worms (Mriye EpwARDS Ann. des Sc. nat, 3e Série, IX. 
1848, p. 110). It appears to us that these writers attach too much 
weight to the external resemblance of the pieces of shell to rings of 
articulate animals. In the internal structure there is, perhaps, with 
the exception of the remarkable occurrence of two oviducts (or vasa 
deferentia), and two sexual apertures placed at the side, nothing to 
be met with that can indicate a remote affinity with the Articulata. 


790 


Patella L. (exclusive of several species). Shell univalve 
covering body entirely above, clypeate or retuso-conical. Branchig 
placed under the margin of mantle, lamellose, lateral, disposed in & 
series surrounding the body. Head with two tentacles acuminaté, 
bearing the eyes externally at their base. 
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Compare for the Anatomy of Chiton, Port Testac. utr. Sie. 1. Multivaha 
pp. 1—ro, Tab. ur; Cuvier Mém. pour servir à Hist. nat, et à V'Anat. de 
Mollusg. No. 18, pp. 22—28, Pl. 1. figs. 8—14, and A. Tr, MIDDENDORFR 
Beschreibung u. Anatomie neuer Chitonen, Mém. de Acad. impér. des 
de St. Pétersbourg, Ge Série, Tom. vr. 1848, pp. 67—215, av. 14 pl. 


The species of this genus are very numerous and difficult to distinguisk 
otherwise than by accurate measurements of the comparative length a 
breadth, the greater or lesser inequality &c. of the pieces of shell, and bj 
the nature of the margins of the mantle which are not covered by the dor 
sal shields. In some species these margins of the mantle cover, as thoug 
they came together by continued growth, the dorsal shields, so that th 
shell is concealed within them. Of these MIDDENDORFF forms the subs 
genus Cryptochiton (Sp. Cryptochiton Stelleri Mippexp. 1. 1. Taf. 1. figs. 1, 2 
Chiton amiculatus SowerBY, Conchol. Illustrations, Chitones, fig. 89 
Reeve Conchologia system. 11. Pl. 132, 133, fig. So; from which Chit 
amiculatus PALr., according to MippeNp., does not differ). The remainin 
species form the sub-genus Phanochiton MippeNp., in which the branchi 
are sometimes situated backwards and the row of pieces of shell is inter 
rupted by the mantle (Dichachiton MrppenNp., Chitonellus Lam, Sp. Ohitd 
nellus levis LAM., BLAINV. Malac. Pl. 87, fig. 5) ; or the pieces of shell clog 
upon one another and the branchice are placed round about at the sides of th 
mantle (Hamachiton MippEND.) To this last division belong most of th 
species of the genus Chiton of LAMARCK. On account of its size we notie 
Chiton gigas SPENGL., CHEMN. Conchyl. Tab. 96, fig. 819, Pneycl. méth 
Vers. Pl. 161, fig. 3 (figured in the young state by F. Krauss Südafrd 
Mollusk. Tab. ur. fig. 3). 


Compare also on the species of the genus Chiton, SPENGLER Skrivter « 
naturh. Selskabet, rv. 1, 1797, pp- 62—103, Tab. 6, and J. E. GRAY Annal 
of Nat. Hist. XxX. 1847, p. 13r and foll. 


Limpets. A very numerous genus of molluscs. The intestinal canak 
which, as in the preceding genus, is very long and forms many convolutions. 
runs with the rectum upwards, so that the vent is placed under the head 
on the right side, whilst in Chiton it lies in the mid line at the posteridf 
extremity of the body. The nervous system presents a band lying tra ns 
versely upon the cesophagus and swelling on each side into a ganglion, 
from which the nerves for the eyes, the feelers and the neighbouring parts 
arise. Two nervous filaments descend on each side and form a transverse 
ganglion, from which nerves arise for the foot, the viscera and the circular 
muscle that attaches the animal firmly to its shell. Compare Cuvrer Móm. 
sur les Mollusq. No. 18, pp. 15—19, Pl. m. figs. 8—1g, and the fig. ef 
Patella algira Desu. in Cuv. R. Ani, éd. dll., Moll. Pl. 66. 
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Sp. Patella vulgata L., Brarnv. Malacol. PL. 48, fig. 1, PL 49, fig. 1; Patella 
granatina L., LISTER Conchyl. Tab. 534» fig. 13; Patella compressa Es 
Laster, Tab. 541, fig. 25, BLAINV. PL. 49, fig. 2, &c. 


Appendix to the Oyclobranchiata. 


Nematobranchia MeENKE (Cirrobranchiata Brainv.). (An ab- 
normal, aberrant, family.) 


Dentalium L. Shell tubular, elongato-conical, subarcuate, per 
vious at both extremities, with posterior aperture narrow, à fissure 
often extending upon the shell. Animal econical, eyes none, bran- 
chise composed of many cirri arranged in two fasciculi. 

The genus Dentalium, placed by LINNZUS with Patella, and referred by 
later writers to the ringed worms, belongs in reality, according to the 
investigations of SAVIGNY and DersHAYrs, to the Mollusca, although it is 
difficult to unite that genus with any of the other families. It forms a 
small group between the Heteropoda and Aspidobranchiata (Emarginuld). 
The species are numerous; many are extinct, and occur in various tertiary 
and secondary formations. 


Sp. Dentalium elephantinum L., MARTINI Conchyl. Tab. 1. fig. 4 A, DrsH. 
(see below) PL XVIL fig. 7 ;— Dent. Entalis L., Desn. Pl. xv. fig. 7, XVL 
fig. 2, GUÉRIN Jconogr., Annel. PL 3, fig. 1, CUv. B. And, éd. dl, Annel. 
Pl. 7, &c. 


Comp. on this genus DESHAYES Anatomie et Monographie du genre Den- 
tale, Mém. de la Soc. d’ Hist. nat. 11. Parìs, 1825, PP- 321— 378, PL. I5—18. 


Family VL. Aspidobranchiata. Shell clypeiform, in most 
not turbinate, with very large aperture, incumbent on the pectinate 
branchise. Heart with two auricles, perforated by the rectum as in 
Acephala. Organs of sex distinct, some individuals male, others 
female. 


Lottia Gray (Patelloïde Quoy and Gar.). Branchia pectinate, 
placed on the right side and forwards, often emerging beyond the 
mantle. Shell eonical, often thin. 


Note —A genus very similar to the Patelle, but different in the structure 
of the branchise. Comp. QuoY et Gammarp Voyage de U Astrolabe, Zoolo- 
gie, nT. 1834, PP- 349—366. Sp. Lottia testudinaria, Patella testudinaria 
L., Lam. ;— Patella virginea MUELL., Lottia pulchella ForBes. Comp. 
ALDER Ann. of Nat. Hist. VOL 1841, PP- 404— 406. 


Parmophorus LAM. Shell oblong, oval, depressed, ely peiform, 
not turbinate, with margin entire, apex subincurved, not perforate. 
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Mantle with margin reflected, covering the circumference of shell. 
Tentacles thick, conical, bearing the eyes externally at the base. 


Sp. Parmophorus australis BLAINv., Malacol. Pl. 48, fig. 2, Cuvier R. And, 
éd. ill, Moll. Pl. 65, &c. 


Emarginula Lau. Shell scutellato-conical, anteriorly emargi- 
nate. Mantle furnished with a single row of tentacles at the 
margin of foot, incised anteriorly, under the emarginate part of 
shell. Eyes set on tubercles at the base of tentacles. 





Comp. Cuvier Mém, sur les Mollusques, No. 18, pp. 14, 15, Pl. 1. figs. 


am 
Sp. Zmarg. fissura Lam, Patella fissura L., Muruuer Zool. Danic. Tab. 24, 
figs. 7—g. 
Of this genus, as of the preceding, fossil species are found. See LA- 
MARCK Ann. du Mus, 1. pp. 393, 384; v1. Pl. komm. figs. 5, 6. 


Fissurella Bruc. Shell clypeiform, with vertex perforate. 
Sides of foot margined by mantle, rugose, without tentacles. 
Mantle with an oval aperture on the back, corresponding to the 
perforation of the shell, leading to the branchial cavity. Anus 
placed below the fissure of mantle. Eyes sessile, placed externally 
at the base of tentacles. 

Cuvier Mollusg. 1. l. pp. 12—14, Pl... figs. 1, 2. 
Sp. Fisswrella greca, Patella greeca L., Buarnv. Malacol. Pl. 48, fig. 3, &e. 
This genus also is met with fossil; see LAMAROK Ann. du Mus. 1. p. 312. 


The fossil species are principally from the tertiary formations, some from 
the Chalk-period. 


Haliotis L. Shell depressed, auriform, with aperture very 
ample, spire very short. Head with two very long tentacles, and 


two oculiferous tubercles behind the tentacles. Branchial cavity ER 


placed to the left, including two lamellose peetinate branchiee. 


Sub-genus Stomatia HerBuing, with addition of Stomatella Lam. — 


Shell imperforate, with spire prominent. 


Sp. Maliotis imperforata CHEMN., GM., Stomatia phymotis Hersr., Mrus- — 


CHEN Naturforscher, XVIII. 1782, pp. 19, 20, Tab. 1. fig. 18, BLAINv. 
Malacol. Pl. 49 bis, fig. 4. 


Sub-genus: Maliotis Lam. Shell perforate by a row of foramina 
near the left margin, pearly within. 


Sea-ears. Feelers pass through the holes of the shell. These 
holes are closed up in the hinder part of the shell as the animal 
grows, and at the same time new ones are formed more forwards. 
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In front, in the margin, an excision is seen in the direction of the 
holes, which afterwards, during the growth, becomes changed into 
a hole. The ventral disc or foot is adorned with a double row of 
feelers, tubercles, and fringes. The amiïmal is attached to the shell 
by a large oval muscle. The branchial cavity opens by a fissure of 
the mantle on the right side, under the foremost holes of the shell. 


Comp. Cuvrer Mollusg. 1. l. pp. 6—12, PL 1. figs. 9—17. 


Sp. Haliotis parva L., Hal, canaliculata LAM., GUÉRIN Zconogr., Moll. PL 
23, fig. 1; Haliotis Mide L., Lister Conchyl. Tab. 613, fig. 5, &c. 
Many species of Haliotis bear a great resemblance to each other, and are 
difficult to distinguish. Some fossil specimens of this genus are met with 
in the tertiary formations. 


Family IX. Aulobranchiata. Shell irregular, tubular, with 
turns twisted spirally at the apex. Branchise pectinate. Sexes 
separate. 


Di Siliguarta BRUG. Shell thin, tubular, loosely spired ; aperture 
rotundate, emarginate, with an incisure running with the spires to 
a short distance from the apex. Mantle cloven in the same part ; 
pectinate branchise placed at the fissure of mantle. 


Sp. Siliguaria anguina LaM., Serpula anguina L., BLAINV. Malacol., Prin- 
cipes, PL. 1. fig. II. 


Magilus MoNtrFort. 


Comp. E. RurreeLL M: émoire sur le Magilus antiquus Monrtr. ; Mémoires 
de la Soc. d'Hist. nat. de Strasbourg, Tom. r. Livr. 2, 1833, av. fig. Accord- 
ing to Rue. this animal belongs rather to the pectinibranchiate molluscs 
than to this family; it lives in the Red Sea inelosed in cavities of Mean- 
drin. 


Vermetus ADANSON. Shell thin, tubular, loosely spired, with 
spire adhering at the apex, elsewhere loose. Aperture orbicular, 
with margins connected. Head with two tentacles, oculiferous exter- 
nally at the base. Appendage of body replicate downwards, mostly 
furnished with an operculum. Branchise arranged in a conical 
series, at the left side of respiratory cavity. 


Sp. Vermetus lumbricalis, Serpula lumbricalis L., Brainv. Malacol. PI. 
XXxIv. fig. 1, &c. 


Family X. Ctenobranchiata. Shell spirate or conical. Bran- 
chial cavity contained in the last turn of shell, open externally by 
a large fissure between body and margin of mantle, containing 
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three branchiee, two or a single one, composed of numerous leaves, 
arranged parallel like the teeth of a comb. | 


“ Very rarely in place of branchise a vascular network in the walls 
of respiratory cavity. Sexes separate, external organs of copula- 
tion distinct. 


Pectinibranchiates. In all two feelers and two eyes are present 
these last are often pediculate. The mouth has the form of a pro- 
boscis, of which the structure has been described at length by 
Cuvrer in the whelk (Buccinum). It consists of two tubes, which 
push one into the other and are connected together by the upper 
margin, so that when the innermost tube is unrolled and elongated, 
the outermost becomes shorter. This instrument is moved by many 
muscles! The hinder part of the body contains the liver and the 
sexual organs. The sexes are distinct. In the male the penis is 
situated on the right side, behind the head, and in some, as in the 
whelk, ís very large. It is folded round and concealed in the respi 
ratory cavity, but is not retracted within the body, except in the 
genus Paludina, where it is protruded and retracted through an 
aperture in the right tentacle, which had been observed already by 
Lasrer, but was afterwards incorrectly denied by DRAPARNAUD, 
Through the penis runs a tortuous canal, which on copulation, 
when that organ is erected, probably loses its tortuosities. Ac- 
cording to Baster and BrarnvinLe, the shells indicate a difference 
of sex, and those of the female are wider, particularly in the last 
wreath °. 

The females secrete a kind of common envelope for the eggs, 
which they deposit at the same time with the eggs. On our shores 
round elumps of yellow vesicles may be frequently observed, which 
resemble bunches of grapes, and are the masses of whelk’s eggs in 
question®. According to Cuvier, this envelope is secreted by & 





Lt Ann. du Mus, XI. 1808, Mémoires s. l, Moll. No. 17, pp. 6, 7, figs. 8—10. 

2 See BASTER Natuurk. Uitsp. 1. bl. 39, 40; BLAINV. Journal de Physique, KCIV. k 
p. 92; Mrokmr’s Archiv f. d. Physiol, vir. s. 571—573, 1822. BASTER says that in 
Buccinum the shell of the male is somewhat smaller, that it has a greater number of _ 
wreaths, but which are thinner than those of the female. 

3 See figures of them in BASTER Natuurk. Uitsp. 1. Tab. v. figs. 2, 3 of Buccinum — 
undatum; Tab. vr. figs. 1—3, of a species of Murex. Comp. ibid. bl. 38—45; see 
also Lunp Recherches sur les Enveloppes d'eeufs des Gastéropodes pectinibranches, Ann. 
des Sc. nat., ze Série, 1. Zoologie, pp. 84—112. By AmistoreLms these masses of eggs 
are called me\uipat (translated favagines); he did not, however, suppose that shelled 
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Jamellate or cellular organ situated in the respiratory cavity near 
the gills, and of which the interspaces are filled by a slimy fluid. 
This organ, however, occurs in the male, although less developed *, 


Phalanx IL. Capuloïdea. Shell conical or orbicular, scarcely 
turbinate. Aperture very large, without any sinus or canal. 
Opereulum in some none, in others subinternal. 


Sigaretus ADANS., Oryptostoma Braryv. Shell orbicular or 
oblong, auriform, concealed under the foot reflected towards the 
back. Aperture ample, entire, with labium effuse, dilate, patent. 
Cavity of branchie furnished with a semicanal, in connexion with 
an incisure of mantle, and containing two pectinate branchiee. 
Head with two tentacles depressed, conical, furnished with a tuber- 
cle at the base. (Eyes none?) 

Sp. Sigaretus haliotoïdeus Lam, Helix haliotoïdea L., RuMPH. Amb. Rart- 


teitk. Tab. 40, fig. R‚ ADANSON Coquill. PL. 2, fig. 2, &c. This genus is 
allied to Natica in the following division. 


Coriocella BLArNv. (Sigaretus CUV., Lamellaria MoNTAGU, 
Lovúér. Shell with aperture ample, auriform, thin, horny, con- 
cealed under mantle. T'wo eyes at the base of tentacles. Tongue 
armed with barbs, very long, spirally eonvolute. 

Comp. Cuv. Mém. s. b. Mollusg. No. 19, pp. 2—6, PL 1. figs. 1—8. 


Sp. Sigareus Tonganus Quoy and Garm, Astrolabe, Zool. 11. p. 217, Cuv. 
R. Anú., éd. ill., Moll. PL 49, fig. 2, &c. 


Siphonaria Sow. 


Is this its place? Comp. BLAINV. Dict. des Sc. nat. Tom. 32, p. 267, 
Malacol. p. 475, REEVE Conchol. syst. IT. pp. 19, 20, MioneLIN in GUÉRIN 
Magas. de Zool. 1831, 1832. 


Calyptraa LAM. (and Crepidula ejusd.). Shell with aperture 
am ple, orbicular or oblong, convex on {he back. Branchial series 
single, of filaments often very long. Tentacles triangular; eyes at 
the base of tentacles towards the outside. 


Calyptrea Lam. Shell conoid with base orbicular. A calcareous 
lamina, conical or spiral, in the cavity of shell, and adhering to its 
apex. 


animals proceeded from. them, but imagined, according to the notions then prevalent, 
that these originated from slime and putrefaction. De Hist. Animal. v. ec. 15 initio. 
1 Cuvrer Mém. sur les Mollusg. \. L. p. 5 and fig. 3 f. 
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Sp. Calyptraa equestris Liam., Patella equestris L., Rumru. Amb. Rariteitk. 
Tab. 40, figs. P, Q; D'ARGENv. Pl. 2, fig. K‚ BLAiNv. Malacol. Pl. 49 bis, 
fig. 2; habitat Indian Ocean. Comp. on this genus Drsmayrs Mémoire 
sur la Calyptrée, Ann. des Sc. nat. 111. 1824, pp. 335—344; BRODERIP 
Descriptions of some new spee. of Calyptreidea, Transact. of the Zool. Soc.r. 
3, 1835, Pp. 195-—206, PL. 27—29; OWEN On the Anatomy of Calyptreidee, 
ibid. pp. 207—212, Pl. 30. 


Sub-genera: Calypeopsis Less, Zool., Cog. p. 399, TUlustr. de Zool. P1. 2 5 
Lithedaplvus OweN (with calcareous lamina, affixed by its base). — Comp. 
Reeve Conch. syst. II. pp. 31, 32. 


Crepidula Lam. Shell ovate or oblong, with apex incurved, in- 
elined towards margin. Aperture partly closed by a horizontal 
lamina. 

Comp. Cuvier Mollusg., Mem. 18, pp. 20, 21, Pl. mr. figs. 3—. 


Sp. Orepidula porcellana Lam, Patella poreellana L., Ruuru. Amb. Rari- 
teitk. Tab. 40, fig. o; BLAiNv. Malacol. Pl. 49 bis, fig. 3, &ec. 


Sub-genus Crepipatella Less, Zool., Coq, IUl. de Zool. P1. 42. 


Capulus Montrorr, Pileopsis Lam. Shell obliquely conical, 
with apex incurved backwards. Animal with long proboscis, 
deeply chanelled above. Eyes set on tubercles or petioles at the 
outside of tentacles. Neck furnished beneath with a folded velum. 
Branchial series single, composed of narrow laminee. 

Comp. Cuvier 1. 1, pp. 19, 20, Pl. mm. figs. 1, 2. 


Sp. Capulus hungaricus, Patella ungarica L., D'ArceEnv. Pl. 2, fig. 3 Cuv. 
R. Ani, éd. ill., Moll. PL 47, fig. 7, &c. 


Hipponye Derr. With lamina basal, calcareous. 


Sp. Capulus cornucopie, Pileopsis cornu copice Lam, BLArNv. Malac. Pl 50, 
fig. 1, BRONN Zeth. geogn. Tab. 40, fig. 12; fossil in the calcaire grossier. 
This sub-genus is related to Capulus as Lithedaphus is to Calyptrea. Some 


species still living are known, and some others fossil, all from the tertiary 
formations. 


Phalanx IL, Frochoïdea. Shell spiral, with aperture entire, 
not canaliferous ; animal mostly furnished with an operculum. 


Pileolus COORSON, SOWERBY. 


Comp. DesHarms Bneyel. méth., Vers. 1m. p. 764. Fossil genus. 


„Navicella LAM, Septarta Frruss. Shell elliptical, or oblong, 
convex above, concave below, with apex subspiral inflected as far as 
the margin. Labium flattened, narrow, transverse. Operculum 
concealed, flat, irregular, at the upper part of foot. Animal with 
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long tentacles not retractile, and eyes petiolate at the outside of 

tentacles. 
Sp. Nawicella elliptica LAM. (Patella neritoïdea L.?), MeuscHEN Natur- 
forscher, xm. Tab. 5, fig. 1, Eneyel. méth., Vers. PL. 456, fig. r‚, BLAINV. 


Malacol. Pl. 36 bis, fig. 1, Pl. 48, fig. 5, &c. ; fresh-water molluscs from 
the tropical regions. 


Nerita L. (in part). Shell spiral, planato-ovate or semiglobose, 
imperforate. Aperture semiorbicular, with columellar margin or 
labium dilate, transverse, truncate. Foot of animal broad, furnished 
with operculum; eyes set on petioles or tubercles at the base of 
tentacles, towards the outside. 

* Fluviatile species, with shell mostly thinner and lip edentulous. Neritina 
LAM. 


Sp. Nerita fluviatilis L., SWAMMERDAM Bibl. nat. Tab. X. fig. 2, PFEIFFER 
Land- und Wasserschn. 1. Tab. 4, figs. 37— 39; &c. 


* * Marine species, with shell thicker and lip often dentate. Nerita LAM. 


Sp. Nerita Peloronta L., Encyel. méth., Vers. PL. 454) fig. 2, BLAINV. Malac. 
Pl. 36 bis, fig. 6, &c. Species many, some fossil, 


Narica RecLuz (species of Stgaretus LaM.), Merrya GRAY. 
Shell subglobose, umbilicate, with short spire. Aperture ample, 
gemiorbieular. Operculum horny. Head proboscideous; two tri- 
angular tentacles bearing very small eyes externally at the base. 
Single branchia, with triangular leaflets, contained in a large 
respiratory cavity. 

Sp. Nar. cancellata Rreuuz, Sigaretus cancellatus LAM., ReEcLuz, GUÉRIN 
Magas. de Zool. 1845, Moll. Pl. 119. Comp. on this and other species of 


this genus, all of which live in the sea, RECLUZ op. cit. 


Velutina GRAY, BLAINV. 


Sp. Velutina haliotoïdea, Bulla velutina MUELL. Zool. Danie. Tab. ror, figs. 
1—4. (To this species 0. F. Mueuver refers Helix haliotoïdea, which we 
noted above at Sigaretus.) 


Natica Liam. (Neritee umbilicatee L.). Shell subglobose, um bi- 
licate, with spire short and last wreath tumid, large. Aperture 
semiorbicular, with lip oblique, edentulous, callous. Head of 
animal with broad velum ; tentacles two; eyes small, sessile at the 
base of tentacles. Foot very ample. 


Sp. Natica mammilla LAM., Nerita manmilla L., Romeu. Amb. Rariteitk. 
Tab. 22, fig. F‚ BLAINV. Malacol. P\. 36 bis, fig. 5, &e. Species numerous. 
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Note Genus Deshayesia RAULIN (Guérin Magas. 1844, Moll, 
III), fossil, intermediate between Nerita and Natica, still appears to 
be more nearly related to the Natica. 


Janthina LAM. Shell ventricose, thin, pellucid. Aperture 
triangular. Columella straight, produced beyond the margin of 
aperture. Animal with proboscis large, cylindrical, and two tenta- 
eles deeply cloven. A vesicular or spumose organ adhering to 
foot. Operculum none. 


Comp. on this genus, Cuvier Ann. du Mus. xr. pp. 121—130, Moll., 
Mém. 15, pp. 2—1o, figs. 1—8. 


Sp. Janthina communis, Helie Janthina L., Rumeu. Amb. Rariteitk. Tab. 
XX. fig. 2, BLAINv. Malacol. Pl. 37 bis, fig. 1; in the Mediter. Sea and in 
the Atl. Ocean, in warm climates. The foamy organ at the foot serves for 
attaching the covering of the eggs, and, according to RANG, is afterwards 
cast off. Is this organ peculiar to the females ? 

Scalaria LAM. Shell turrite, with ribs longitudinal, compressed, 
interrupted. Aperture rotundate, with margins connected, margi- 
nate, reflected. Animal with long retractile proboscis; eyes sessile 
at the base of tentacles. Operculum horny. 


Sp. Scalaria pretiosa LAM., Turbo scalaris L., RumrPn. Amb. Rariteitk. Tab. 
49, fig. A, GUÉRIN Zconogr., Moll. Pl. 12, fig. 11; the true winding stair, 
from the Indian Ocean ;—Scal, conumunis LAM., Turbo clathrus L., BLAINV. 
Malac. Pl. 34, fig. 2; in the Atl. Ocean, the North Sea, the Mediter. 
There are various fossil species from the tertiary formations. Comp. 
LAMAROK Ann. du Mus, v. pp. 212—214, VIII. Pl. 39, figs. 3—5. 


Pyramidella LAM. Shell turrite. Aperture entire, semioval, 
with labrum acute. Columella with three transverse folds. Oper- 
eulum horny. Tentacles broad, long, sulcate; eyes sessile at the 
base of tentacles. 


Sp. Pyramid. dolabrata LAM, Trochus dolabratus L., BLArNv. Malac. PI. 
21, fig. 4, Cuv. BR. And, éd. üll., Moll. PL. 45, fig. 3;—Pyr. ventricosa 
GuUÉrIN, Magas. de Zool. 1831, Moll. Pl. 2, &c. (Species marine, exotic.) 


Tornatella LAM. (in part). Shell convolute, ovato-cylindrical, 
frequently transversely striated. Aperture entire, oblong, with 
external margin acute. Columella plicate. Operculum horny. 


Sp. Zornatella fasciata TuaM., Voluta tornatilis L., Eneyel. méth., Vers. Pl. 
452, fig. 3, BLAINV. Malac. Pl. 38, fig. 5, &c. 


Trochus L. Shell turbinate, with aperture sinuoso-quadrangu- 
lar, depressed, obliquely truncated. Animal with mantle often 
appendiculate on both sides. 
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e Solarium LAM. Shell orbicular, conico-depressed, umbilicate, 
with umbilieus patulous, erenulate or dentate at the internal margins 
of wreaths. Columella none. Operculum horny. 


Sp. Trochus perspectivus L., Solarium perspectivum LAM., LisreR Conch. 
Tab. 636, fig. 24, RUMPH. Amb. Rariteitk. Tab. 27, fig. L, &c. 


Euomphalus Sow. (fossil genus). 


Bifrontia Desu., Schizostoma BRONN. 


Rotella Lau. Shell orbicular, shining, imperforate. Spire very 
short, subconical. Columella callous, convex. 


Sp. Trochus vestiarius L., Rotella lineolata, &c. 


Trochus LAM. Shell conical, in some umbilicate, in others 
imperforate. Aperture transversely depressed, with margins dis- 
joined above. Columella arcuate, somewhat prominent at the base. 
Opereulum mostly horny, more seldom calcareous. 


Tops. Comp. on the animal of this genus Cuvier Ann. du Mus. XI. 
pp. 184, 185, Moll., Mém. 16, pp. 15, 16, fig. 13. 

Sp. Trochus solaris L., Crexn. Conchyl. Tab. 173, figs. 1700, 1701, REEVE 
Conch. Syst. 1. Pl. 214, figs. 1, 2 — Troch. niloticus L., RumePH. Amb. 
Rariteitk. Tab. 21, fig. A, Eneyel. mêth., Vers. Pl. 444, fig. 1, &c. Trochus 
Cookii CrrMN., Lam., LESSON, IU. de Zool. Pl. 15, from which LESSON 
forms the genus Cookia, belongs, according to DESHAYES, to Turbo. 

Trochvus conchyliophorus BoRN., GM, Cuv. R. Ani, éd. ill., Moll. PL 4r, 
fig. 3. This species causes little stones and pieces of bivalves from the 
bottom on which it creeps to adhere to its shell; these foreign bodies in 
time grow to the shell which thus acquires a very irregular appearance. 
LAMARCK confounded with this species, from the West Indian Seas, a 
fossil species from the tertiary formations, which presents the same pecu- 
liarity, under the name of Trochus agglutinans. Comp. on”the fossil species 


LAMAROK Ann. du Mus. IV. pp. 46-—51) VIL Pl. xv. figs. 5—7. 


Monodonta LAM., Labio OKEN. 


Delphinula Lam. Shell umbilieate, subdiscoidal or conical, 
with wreaths rough or angulate. Aperture entire, rotund, some- 
times trigonal, with convex margins. Operculum horny or calca- 
reous. 


Sp. Delphinula laciniata, Turbo Delphinus L., Ruxru. Amb. Rariteitk. Tab. 
20, fig. H‚ BLAINVILLE Malacol. Pl. 33, fig. 3, &c. This genus is scarcely 
distinguishable from the preceding, but has a circular aperture separate 
from the columella. 


Turbo L. (in part), Lam. Shell conoid or subturrite, with wreaths 
rotundate. Aperture entire, rotund, not deformed by the penultimate 
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turn, with margins disjoined above. Columella arcuate, flat 
tened, not truncated at the base. Animal with slender acuminate 
tentacles ‘and pedunculate eyes at the outside of tentacles. Opere 
lum mostly thick, calcareous. 


The species of this genus are very numerous. Those which shine nacreous 
and silvery within, with a mostly very thick operculum, are more espê: 
cially named Z'urbo, as Turbo chrysostomus L., RumPH. Amb. Rariteith, 
Tab. 19, fig. », Turbo argyrostomus L., CHEMN. Conchyl. Tab. 177, figs 

« 1758, 1759, Cuv. R.‚ Anú., éd. dl, Moll. PL. 42, fig. 1, &c. 

The species which have no nacreous splendour internally, and which 
have constantly a horny operculum, are united under the following sub: 
genus. 


Littorina Fíruss. 


Sp. Turbo littoreus L., Alikruik, Vigneau, Guignette; SWAMMERD. Bibl. nat 

IL, pp. 180—185, Tab. ïx. fig. 14, BAsTER Natuur. Uitsp. 1. pp. 127, 128 

Tab. 14, fig. 1 ; this little snail, boiled with salt, is eaten in Zealand. 
Phasianella LAM. Shell ovate or conical, solid, imperforate 
Columella smooth, rotundate. Aperture ovate, longitudinal. Animal 
with two laciniate labia. Two long conical tentacles; eyes seated 
in tubercles at the base of tentacles. Body margined by a laciniate 
membrane. 
Comp. Cuvier Ann. du Mus. XI. pp. 130— 135, Mém. s. l. Moll. No. 14, 

pp. To—1r5, figs. 9—13. 

Sp. Phasianella bulimoïdes Lam., Buccinum australe GMeEr., BLArNv. Mala: 

col. Pl. 37, fig. 5, from the S. Pacific, at New Zealand and New Holland, 

Some species of this genus of LAMARCK are referred by DESHAYES to genu 


Littorina. There are some fossil species of Phasianella from the tertiary 
formations; LAMAROK Ann. du Mus. IV. pp. 295—297, voir. PL bo, fig. 1 


Twrritella Lam. Shell elongato-conical, acuminate, turbinate 
Aperture circular, entire, with margins disjoined above, labrum 
emarginate by a sinus. 


Sp. Turritella bicingulata Lam, BLAINv. Malacol. Pl. zr, fig. 3; Turritellé 
duplicata LiaM., Turbo duplicatus L., Remvr Conch. Syst. 11. PL. 224, fig. 
&e. To this genus belong numerous fossil species. 


Paludina LAM. Shell turbinate, with rotundate wreaths 
Aperture subrotund, somewhat oblong, angulate above, with ma 
gins connected, acute. Operculum horny, orbicular. Animal wi 
tentacles acuminate, eyes sessile at the base of tentacles, mantle 
alate, appendiculate. 


Sp. Paludina vivipara LAM, Helie vivipara L., SWAMMERDAM Bibl. nat. Ie 
Pp. 169—18o, Tab, rx, figs. 15—18; Cuv. Ann, du Mus. Xt. p. 170, Moll, 
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Mém. 15; PrrirreR Land- u. Wasserschn, 1. Tab. rv. figs. 42, 43; STURM 
Deutschl. Faun. vr. 2; Brarnv. Malacol. PL. 36, fig. 4; the shell is a dull- 
green, with red-brown bands and very convex wreaths. The right tentacle 
is perforated in the male individuals with an aperture which gives passage 
to the penis. The gills consist of three series of filaments. This snail, com- 
mon in fresh water, is viviparous, and the females are full of young in 
spring. It is found in Holland in canals and other fresh water, in the 
mud or hiding under stones, also creeping under water-plants, &c. [Con- 
sult especially, in addition to the works cited above, Leypra Ueber Palu- 
dina vivipara, ein Beitrag zur nähern Kenntniss dieses Thieres in embryo- 
logischer, anatomischer und histologischer Beziehung, in SreBoLD u. KOEL- 
LIKER’s Zeitsch. f. wissench. Zool. m1. 1850, pp. 125—197) PIE AI 
XIII. ] 


Valvata Muverx. Shell discoidal or conical, with cylindrical 
wreaths. Aperture rotundate. Animal furnished with horny orbi- 
eular operculum, with foot anteriorly truncate or emarginate, with 
two slender tentacles, and with eyes sessile at the base of tentacles. 

Sp. Valvata piscinalis Féruss., LAM, Cyclostoma obtusum DRAP., PFEIFFER 


Land- u. Wasserschn. 1. Tab. rv. fig. 32, SruRM Deutschl, Fauna, VL Heft 
4, Tab. 2, BLAINv. Malacol. PI. 34, fig. 4, in fresh water, canals, &c. 


Cyclostoma LAM, DRAPARN. Shell eonical, short, with cylin- 
drical wreaths, the last ample, tumid. Aperture regular, rotund, 
with margins connected orbiculately, reflected by age. Animal 
with a thin orbicular operculum, two tentacles, and petiolate eyes 
at the base of tentacles. 

Sp. Oyclostoma elegans DRAPARN., Nerita elegans MUELL., BrAINv. Malacol, 
Pl. 34, fig. 7, PreIFFER Land- u. Wasserschn. 1. Tab. rv. figs. 30, 31, 


Guérin Zeonogr., Moll. PL. 12, fig. 12, &e. This genus also counts many 
fossil species from the tertiary formations. 


These animals differ from the rest of this family, inasmuch as they do 
not live in water, but in moist places, and breathe atmospheric air. Also 
they have a vascular net in place of gills, and on this account might 
belong to the following family, if the whole form of the body and the 
internal structure did not remove them from the Pnewmonica and place 
them in the neighbourhood of Z'urbo. 


Helicina LAM. 


Ampullaria LAM. Shell globose, ventricose, umbilicate, with 
spire short, obtuse, sometimes di coïidal. Aperture entire, oblong. 
Animal furnished with operculum, with long tentacles, and petiolate 
eyes at the base of tentacles. Respiratory cavity large, containing 
a pectinate branchia composed of a row of lamellee, and a vascular 
pulmonary cavity. 
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Sp. Ampullaria fasciata Tuam., Heli ampullacea L., Roma. Amb. Rariteitk, 
Tab. 27, fig. Q, Eneyel. méth., Vers. PL. 457, figs. 3, A, B, &c. Fresh-wate 
molluses of tropical countries, much allied to Paludina and Cyelostoma 
See F. H. TrosoneL Anatomie von Ampullaria wreeus und ueber die Gat- 
tung Lanistes Montr. in ErroHson’s Archiv f. Naturgesch. 1845, 8. 197— 
216, Taf. 8. To Ampullaria belongs also Planorbis Cornu Arietis LAM. 


Planaxis LAM. 
5 Sp. Planaxis sulcata Lam, BLArNv. Malacol. Pl. 16, fig. 14. 
Rissoa FREMINv. Shell mostly turrite, sometimes globose, 
with oval aperture, labrum incrassate, exsert anteriorly and sub- 
arcuate near the columella, the apex acuminate. Operculum 
horny. Tentacles elongate. Eyes placed at the base of tenta- 
cles. Foot oblong, anteriorly truncated, posteriorly acuminate. 


This genus consists of small marine animals, whose little shell has some 
resemblance to Turbo or Scalaria, and of which the numerous species have 
become known in the last few years alone; there are also many fossil 
species, almost all from the tertiary formations. Compare DESHAYES in 
LamarokK Hist. nat. des Ani. s. vert. ze éd. vri. pp. 461—485; J. ALDER 
Ann. of Nat. Hist. xm. pp. 323-328; LováN Jnd. Molluscor, öfversigt, 
1846, pp. 24—26. 


Melania Lam. Shell turrite, with apex often decorticated, 
eroded. Aperture entire, ovate or oblong, effuse at the base. 
Columella smooth. Operculum horny, elongate. Animal elon- 
gate, with foot small, and two elongate filiform tentacles. 


Note Genus Pirena LAM, Pyrena MENKE, GRAY is, according 
to Desravrs, to be abolished. Smooth and shining marine species 
of Melania form the sub-genus Zulima Risso. The rest of the 
species, all fluviatile, form the sub-genera Melania, and Melanopsis 
Fúruss., LAM. 


Sp. Melania amarula LAM, Heli amarula L., Rumern. Amb. Rariteitk. Tab. 
33 fig. r, F; BLAINv. Malacol. PL 35, fig. 7;— Melania Rangii DesH, 
Melan. tuberculosa RANG, GuÉRIN Mag. de Zool. 1832, Moll. P1. 13 (a fig. Á 
with the animal) &c. The species are especially numerous in the rivers and _ 
fresh waters of the Sunda Islands ; comp. MoussoN Mollusken von Java, 
1849, s. 65—79. An European species, Melan. helvetica MIcHELIN, GUÁR. 
Mag. de Zool. 1831, Moll. PL. 37, forms the typus of the gen. Pyrgula DE 
CuristoF. and JAN. ; paie this species ought not to be sepä 


rated from Melania; others refer it to Paludina. pi 
(Melanopsis. Columella truncated, disjoined from labrum by &_ 
sinus.) k 


Ei 
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Sp. Melania buceinoïdea Orav., Buccinum prerosum L., Ourv., Voyage, PI 
17, fig. 8, Reeve Conchyl. Syst. 1. Tab. 195, fig. 2, &e. Comp. on the 
species of this sub-genus Férussac Monogr. des espèces vivantes et fossiles 
du genre Mélanopside, Mém. de la Soc. d’ Hist. nat. de Paris, 1. 1823, PP- 
132—164, Pl. 7, 8. 


Phalanx III. Cerycoïdea (Buccinoïdea CUv.). Cochlea spiral, 
with aperture emarginate or canaliculate towards the columella, a 
canal receiving the tube of mantle. 


Oerithium ADANs., Bruc, Lam. Shell turrite. Aperture 
oval, oblique, terminated by a short canal truncated or recurved. 
Animal with two tentacles acuminate, furnished with an oculiferous 
tubercle towards the base. 


Sp. Cerithium palustre LAM., Strombus palustris L., Rumen. Amb. Rariteitk. 
Tab. 30, fig. Q; Brarnv. Malacol. PL. 20, fig. 4; Cerith. telescopium, 
Prochus telescoptum L., Rumru, Amb. Rariteitk. Tab. 21, fig. 12, D'ARGENV. 
Conchyl. Tab. rr, fig. 2, BLAINV. Malac. Pl. 32 bis, fig. 2, &c. A very 
numerous genus of which the species live in great part in the sea, partly 
in brackish water or at the mouths of rivers. The fossil species which are 
still more numerous (more than zoo according to DersHAYES), are almost 
all limited to the tertiary formations. Amongst these Cerithium giganteum 
deserves to be noticed, a species found in France near Grignon. 


The sub-genus Potamides (Ann, du Mus. XV. pp. 367— 370) is usually 
not accepted by later writers. 


Fastigiella Reeve. 


Sp. Fastig. carinata Reeve, Ann. of Nat. Hist., second series, 11. 1848, p. 66. 
(Habitus of Turritella, characters almost of Oerithium.) 


Pleurotoma LAM. Aperture produced into an elongated straight 
canal. Shell turrite or fusiform. Columella smooth. Lip cloven 
or emarginate by a sinus. Two conical tentacles; eyes at the base 
of tentacles externally. Operculum horny. 

Sp. Pleurotoma babylonia LaM., Murez babylonius L., Ruxea. Amb. Rari- 
teitk. Tab. 29, fig. L, BrAINv. Malacol. PL 15, fig. 3, Cuv. R. Anú., éd. dl, 


Moll. PL. 6o, fig. 2, &c. A numerous genus, of which also several fossil 
species are known. 


Fusus Brug. (in part), Lam. Shell destitute of spines; aper- 
ture produced into a long straight canal. _Columella smooth. 
Labrum entire. Operculum horny. 


Fusus Lam. Shell fusiform, spire elongate, ventricose in the 
middle. 
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Sp. Pusus syracusanus TAM., Murez syracusanus L., Pour Testac. utr. Sic. II. 
Tab. 48, figs. 11, 12, Brarnv. Malacol. Pl 15, fig. 1;—Fusus colosseus 
Lam, Pneyel. mêth., Vers. Pl. 427, fig. r, &e. 


Pyrula Lam. (excl. some species). Shell subpyriform, with short 

spire. 

Sp. Pyrula melongena, Murex Melongena L., Rumem. Amb. Rariteitk. Tab. 
XXIV. fig. 2, BLAINV. Malac. PL. 17, fig. 3;—Pyr. perversa, Murex perver- 
sus L., Eneyel. Vers. PL 433, fig. 4, RrEve Conch. Syst. 1. Pl. 236, figs. 
B, &C. 


Murer L. (in part), Brua. Shell spiral with transverse tuber- 
cles or spines in rows. Aperture rotundate, produced into a 
straight canal ; columella smooth. Operculum horny. 


Murexe Lam. Shell with horny tubercles or spines disposed in 
several longitudinal rows. Canal of aperture often very long. 


Sp. Murex Brandaris L., Pour Testac. utr. Sicil. 11. Tab. 49, fig. 8, GUÉRIN 
Teonogr., Moll. Pl. 19, fig. 1, LerBLriN, HeuSINGER'’s Zeitschr. f. die organ. 
Physik. Eisenach, 1827, 1. Heft 1, pp. 1—32, Tab. 1. Ann. des Sc. nat. XIV. 
pp. 176—206, Pl. ro, rr; Mediter. Sea;—Murer Tribulus L., Mureg 
crassispina LAM., BLAINV. Malac. Pl. 17, fig. 2 ;—Murer tenuispina LAM 
(Mur. Tribulus var. L.), Rumrm. Amb. Rariteitk. Tab. 26, fig. 3, KIENER 
Spec. général des Coq. viv., canalifères, 11. Pl. 6, fig. 1, PL. 7, fig. 1; 
Murex Haustellum L., BuArNv. Malacol. Pl. 19, fig. 5, GUÉRIN Zeonogr., 
Moll. PL. 19, fig. 2, &e. Of this genus also there are various fossil species. 


Ranella Lam. Shell ovate or oblong, with ribs compressed, vari 
cose, opposite, remote at the middle part of the wreath. 


Murex Rana L. (in part), Ranella cerwmena LAM, Rumru. Amb. Rari 
teitk. Tab. 24, fig. e&, Eneyel. méth., Vers. Pl. 412, fig. 3, &c. 


Triton Moxtr., Lam. Shell ovate or oblong, with varices rare 
not forming longitudinal series. 


Sp. Murex Tritonis L., Triton variegatum LAM., Ruwer. Amb. Rariteitk, Tab 
28, fig. Band 1, Eneyel. méth., Vers. PL 421, fig. 2, BLAINv. Malacol. P 
18, fig. 3; from the Indian Ocean;—7'riton nodiferum LAM, Porr Test 
utr. Sic. ur. Pl. 49, fig. 9; from the Medit. Sea. To this last speci 
belongs the anatomical description of K. W. EYsENHARDT, MECKEL' 
Archiv f. d. Phystol. vir. 1823, pp. 213-—217, Tab. II. 


Fasciolaria LAM. Aperture ending in a straight canal. Shek 
oblong, scarcely tuberculate. Columella furnished with two 0 
three oblique folds. 


Sp. Fasciolaria tulipa LaM., Murexr Tulipa L., Ruwer. Amb. Rariteitk. Tab. 
49, fig. EH, BrLAINV. Malac. Pl. 17, fig. 2. 
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Turbinella Lam. (species of Voluta L.). Shell turbinate or 
subfusiform, with aperture terminating in a canal. Columella with 
three or more transverse compressed folds. 


Sp. Turbinella pyrum Lam, Voluta Pyrum L., RUMPH. Amb. Rariteitk. Tab. 
36, fig. 7, Guérin Jeonogr., Moll. PL. 20, fig. 9;— Turbin. craticulata 
Lam, Murer craticulatus L., Eneyel. méth., Vers. PL. 429, fig. 3- With 
the exception of this species, LINNAUS in the last edition of the Syst. nat. 
brings the species of this genus known to him to Voluta. The species are 
numerous and resemble in form either Pusus or Pirula, from which they 
differ by the transversely striped columella alone. 


Oancellaria Lam. Shell oval or turrite, mostly reticulate with 
transverse stripes and longitudinal ruge. Aperture ending in a 
short canal. Columella with transverse folds; labrum furrowed 
internally. 

Sp. Cancellaria reticulata LaM., Voluta reticulata L., D'ArGENv. Conch. PL 
17, fig. M‚ Encyel. mêth., Vers. PL. 375, fig. 3, BLAINv. Malacol. PL. 22, 
fig. 1, &c. Cuvier regarded this genus as a sub-division of Voluta; 
DesHares is inclined to place it in the neighbourhood of Tornatella. There 


is no operculum present. Many fossil species from the tertiary formations 
are known. 


Struthiolaria LAM. 


Sp. Struthiolaria nodulosa Lam, Murex pes struthiocameli CHEMN., SPEN- 
GrER Naturforscher, xvir. Tab. 1. figs. A, B, BLAINV. Malacol. PL. 17, 
fig. ro, &c. 


Rostellaria LAM. (in part), Chenopus Purrirer, Aporrhats 
PETIVER, GRAY. 


Sp. Strombus Pes pelecani L., Pour Test. utr. Sicil. 11. Pl. 48, figs. 7—10, 
Brarnv. Malac. PL. ar, fig. 6, &c. 


Strombus L. Shell turrite, with labrum dilated into a very 
ample wing excised towards the canal by a sinus. Canal straight 
or infleeted by the columella obliquely outwards. Operculum 
horny. Tentacles bifid, the internal lacinia conical, the external 
peduncle eylindrical, oculiferous at the apex. 


* Canal subulate; sinus of labrum contiguous to the canal. Spec. of 
Rostellaria LAM. 8 


Sp. Strombus Fusus L., Rostellaria rectirostris LAM., D'ARGENV. Conch. Pl. 
1o, fig. D, REEvE Conch. Syst. 11. Tab. 246, fig. 4 ;—Rostell. curvirostra 
Lam., Eneyel. méth., Vers. PL 411, fig. 1, BLAINV. Malacol. PL. 16, 
fig. I. 
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X%* Canal elongate ; sinus of labrum not contiguous to canal. Labrum 
produced into-digitate lacinie. Pterocera Lam. 
Sp. Strombus Ohiragra L., Lister Conch. Pl. 870, fig. 24 ;— Strombus Scor- 
pius L., D'ARGENv. dort. PL. 14, fig. B, BLAINv. Malac. PL. 25, figs. 3, 
4 EN Jeonogr., Moll. PL. 2r, fig. 2, &e. 


* EX Canal short, emarginate or truncated. Sinus of labrum distinct 
from canal. Labrum in more adult shells expanded into a wing simple, 
entire. _Strombus LAM. 

Sp. Strombus gigas L., Lister Oonchyl. Tab. 863, fig. 18 ;—Strombus latissi- 
mus L., Lister Tab. 862, fig. 18 (856, fig. 12 young) ;—Strombus lentigi- 
nosus L., Cuv. R, And, éd. iUll., Moll. PL. 61, fig. 2, &c. 


Cassis LAM., Cassidea Brug. (spee. of Buccinum L.). Shell 
ventricose or inflated, with spire short. Aperture longitudinal, 
terminating in a short canal. Columella transversely plicate or 
rugose. 

a) Canal ineurved obliguely to the left and upwards or substraight. Cas- 
sidaria LAM. 


Sp. Cassis echinophora, Buccinum echinophorum L., Rumru. Amb. Rariteiths, 
Tab. 27, fig. 1, GUÉRIN Zconogr., Moll. Pl. 16, fig. 6, &e— The genus 
Oniscia SOWERBY is distinguished by a short canal and a lamina, covered 
with granular inequalities, extending from the columella over the last 
wreath: Cassidaria Oniscus LAM., Strombus Oniscus L., &c. See REEVE 
Conch. Syst. 11. pp. 210— 212, Pl. 233, 254. 


b) Canal ascending, evcised deeply towards the extremity. Cassis LAM. 


Sp. Cassis cornuta LAM, Buccinum cornutum L., Lister Conchyl. Tab. 
1008 ;— Cassis tuberosa LAM., Buccinum tuberosum L., Eneyel. méth., Vers. 
Pl. 406, fig. 1, Pl. 407, fig. 2, BLAINv. Malacol. Pl. 23, fig. 1 ;— Cassis 
glauca Lam, Buccinum glaucum L., Romeu. Amb. Rariteitk. Tab. 25, figs. 
A and 4, Cuv. R. Ans, éd. dll., Moll. Pl. 56, fig. 1, &c. 


Fossil species also of this genus are found. 


Purpura Brug. Shell oval, often tuberculate, with spire short, 
last wreath ample. Aperture terminating in a sinus oblique, sub- 
canaliculate. Columella smooth, acuminate towards the apex. 
Operculum thin, horny. 

Duvcros (Ann. des Sc. nat. XXV. 1832, pp. 90—95, XXVL pp. T03—112), 

DrsHares (Eneyel. méth., Vers. 111. pp. 838—845) and BLAINVILLE (Nouv. 

Ann. du Mus. 1. pp. 189—263) have united under the name of Purpura, 

besides Monoceros and Ricinula of LAMARCK, also Concholepas LAM. ; they 
regard these genera merely as divisions of a great genus, to in more 

than 200 species now belong. 

Ricinula Lam. Aperture oblong, narrowed by unequal teeth at 

the columella and the internal surface of labrum. Shell often tu- 

berculato-spinose. 
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Sp. Purpura ricinus, Muree Ricinus L., Ricinula arachnoïdes LAM., Enc. 
méth., Vers. Pl. 395, fig: 3; Ricinula horrida Lam, Brainv. Malac. PL. 
22, fig. 2, &c. 


Purpura Lam. Aperture dilated, with columella short. 


Sp. Purpura persica Lam., Buccinum persicum L., Rumepu. Amb. Rariteitk. 
Tab. 27, fig. B, BLAINV. Malacol. Pl. 24, fig. 3. (Most of the species 
belong to this division, of which fossil species also occur.) 


(Monoceros Lum. differs from the Purpurwe by a conical tooth at the in- 
ternal margin of labrum. Sp. Purpura monodon, Monoceros dmbricatum 
LaM., Buccinum monodon Ger, BLAINV. Malac. Pl. 22, fig. 3, &c. 


Concholepas Lam. Vertex not spired, inclined obliguely towards 
labium. Aperture longitudinal, oblique, very ample. 

Sp. Purpura concholepas nob., Concholepas peruvianus D'ARGENV. Conch. 

PL 2, fig. D, BLAINV. Malacol. Pl. 24, fig. 1, LESSON Illustr. de Zool. Pl. 

27 (a figure with the animal). This singular shell, which at first sight 

might be taken for a single conch of a bivalve, was received by GMELIN 

into the thirteenth edition of the Syst. nat. under the name of Patella lepas. 


Harpa LAM. Shell ovate, turgid, with longitudinal parallel 
ribs. Aperture oval, terminating at the apex in an excised sinus. 
Columella levigato-gibbous, oblique. Spire short. Animal with 
foot large, semicircular anteriorly, and operculum none. Tentacles 
conical, incrassate at the base, oculiferous on the outside. 

Sp. Harpa imperialis LAM, Buccinum costatum L., D'ARGENV. Conchyl., 
Append. Pl. 2, fig. F‚, CHEMN. Tab. 152, fig. 1452; Harpa ventricosa 
Lam, Buccinum Harpa L. (in part), Eneyel. méth., Vers. PL. 404, fig. I, 
Guérin Zeonogr., Moll. PL. 18, fig. 1. Comp. RerNaup Observations sur 
PAnimal de la Harpe, Mém. de la Soc. d' Hist. nat. de Paris, v. 1834, PP- 
33-40, PL 3. 


Dolium LAM. Shell thin, ventricose, smooth, surrounded by 
transverse ribs. Aperture longitudinal, terminated anteriorly by a 
sinus. Columella oblique. Labrum transversely crenate. Spire 
short. Foot large, without operculum. 

Sp. Dolium perdix LAM, Buccinum Perdie L., D'ARGENV. Conchyl. Tab. 
17, fig. A, Martini Tab. 117, fig. 1079, GUÉRIN Zconogr., Moll. PI. 17, 
fig. ro, Cuv. À. Ani, éd. il, Moll. Pl. 54, fig. 2;— Dolium galea, LAM., 


Buccinum galea L., MARTINI Tab. 116, fig. ro7o, Pour Test. utr. Sic. IL. 
PL 47, figs. 3, 4; a gigantic species from the Mediterranean Sea. 


Buccinum L. (exel. many spec.), Lam. (add genus Nassa LAM.). 
Shell ovate or ovato-conical, gibbous. Aperture longitudinal, 
emarginate by a sinus towards the apex. Operculum horny. 
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Sub-genera : Massa, Buccinum, Tritonium Mverr. and DesHAvrs 
(species of Buccinum Lam). Comp. DesmAves in LAMARCK Mist. 
nat. des Ani, 8. vert. x. pp. 151, 152. 


Sp. Buccinum undatum L., Eneyel. méth., Vers. Pl. 399, fig. 1, BLAINV. 


Malac. Pl. 22, fig. 4. (See an amatomical description of this species by 


Cuvrer, Ann, du Mus, XI. pp. 447—457, Mém. s. l. Mollusg. No. 17.) 


To Buccinum belongs also the genus Zburna LAM. (with the exclusion of 
Eburna glabrata, Ancillaria glabrata Sowerer). Sp. Buccinum spiratum 
L., Ruwe. Amb. Rariteitk, Tab. 49, fig. p, Eneyel. méth., Vers. PL. 4or, 


fig. 4. 


Terebra Bruc. (species from genus Terebra ADANS.), Subula 


SCHUMACHER, BrLAINv. Shell turrite, subulate. Aperture longi- 
tudinal, much shorter than spire, excised at the apex by a sinus. 
Columella oblique, plicate ; labrum with margin acute, thin. Oper- 
eulum horny. 


Sp. Terebra maculata Lam, Buccinum maculatum L., D'ARGENviLLE Con- 
chyl. PL. rr, fig. A, Eneyel. méth., Vers. Pl. 402, fig. 1. 


Conus L. Shell convolute, conical. Spire short, sometimes 
acuminate, mostly flattened. Aperture narrow, longitudinal, eden- 
tulous. Columella short. Animal with foot anteriorly truncated, 


posteriorly attenuate, rotundate, with horny operculum; head with 


two tentacles subulate, bearing eyes on the outside towards the 
apex. , 

Sp. Conus imperialis L., Ruwer. Amb. Rariteitk. Tab. 34, fig. H, Encyclop. 
méth., Vers. Pl. 319, figs. 1, 2, Brarnv. Malac. Pl. 26, fig. 5;— Conus 
gloria maris CHEMN., Conch. Tab. 143, figs. 1324, 1325, Enc. méth., Vers. 
PL 347, fig. 7. A very numerous genus of more than 3oo species (accord- 
ing to DeSHAYES, LAMARCK Mist, nat. d. Ani. s. v., see. éd. Xr. p. 7). 
Beautiful figures of many species are found in the Eneyel. méth., Vers. Pl. 
315-347. Almost all are from the tropical seas; many fossil species from 
the tertiary formations are known. 


Voluta L. (exclusive of many species), Lam. Shell ovate, very 
often ventricose, with apex obtuse. Aperture longitudinal, excised 
towards the end by a sinus. Columella obliquely plicate. Ani- 
mal without operculum. 


Sp. Voluta aethiopica Lam. (Voluta ethiopica L. in part), Eneycl. méth., 
Vers, Pl. 387, fig. 1, Cuv. R. And, éd. ill, Moll. Pl. 52, fig. 1, Ge. 


Volvaria Lau. (in part), SowerBy. 
Species fossil, Comp. Reeve Oonchol, Syst. 1. pp. 246—248. 
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Mitra Lau. Shell mostly fusiform, with apex acute. Folds 
of columella suboblique, transverse, decreasing forwards. Aper- 
ture narrow, broader anteriorly, terminated by a deep oblique sinus 
ascending upwards. Animal with tentacles oculiferous externally at 
the sides or at base ; exsert proboscis surpassing the shell in length. 

a) With spire elongate. 
Sp. Mitra episcopalis LAM, Voluta mitra L. (in part), Ruman. Amb. Rari- 
teitk. Tab. 29, fig. K‚ D'ARGENVILLE Conchyl. Pl. 9, fig. oc, BLAINV. 
Malacol. Pl. 28 bis, fig. 1, KieNER Oog. viv., Columellaires, Mitre, PL 1. 


fig. 1 (fig. with the animal) — Mitra vulpecula LAM., Voluta Vulpecula L., 
GUÉRIN Zeonogr., Moll. PL. 17, fig. 1. 


b) With spire shorter. (Habitus nearly of Conus.) Conoheliz SWAINS., 
SoweRBY, Zmbricaria SCHUMACHER, 


Sp. Mitra dactylus LAM., Voluta Dactylus L., BLAINv. M alacol, Pl. 28 bis, 
fig. 3, GUÉRIN Zeonogr., Moll. PL. 17, fig. 2. 


Marginella Lam. (with addit. of several spec. of Volvaria ejusd.). 
Shell ovato-oblong, smooth, with short spire. Aperture scarcely 
sinuate. Columella with folds transverse, oblique, subequal. La- 
brum incrassated externally. 


Sp. Marginella faba, Voluta Faba L., Eneyel. mêth., Vers. PL. 377, fig. I, 
Brarxv. Malac. Pl. 30, fig. 5, &c. 


Fercbellum LAM. Shell convolute, subeylindrical, with apex 
acute. Aperture longitudinal, narrow, broader towards the end, 
terminated by sinus. Columellar margin produced with apex 
truncated beyond labrum. (Animal with tentacles filiform, oculife- 
rous at the point.) 


Sp. Terebellum subulatum, Bulla terebellum L., Ruman. Amb. Rariteitk. Tab. 
30, fig. S, BLAINV. Malac. Pl. 27, fig. 1, ADAMS and L. Remve Mollusca 
of the Voyage of H.M.S. Samarang, 1848, PL. rx. fig. 6 (a fig. of the animal 
with the shell) in the Ind. Ocean. Zerebellum convolutum BrLAINv. l. 1. 
fig. 2 a fossil species from the calcaire grossier. 


Columbella Lam. Shell oval, spire short. Aperture emargi- 
nate towards the end. Labrum gibbous internally, often denticu- 
late, narrowing the aperture. 

Colwmbella rustica LaM., Voluta rustica L., Pour Test. utr. Sic. 11. Pl 
46, figs. 39—41 — Columbella strombiformis L., BLAINV. Malac. PL. 30, 
fig. 5, &e. 

Ancillaria LAM. Shell oblong, smooth. Aperture longitudinal, 
sinuate towards the end. Columella tumid, contorted. Spire short, 
with sutures of wreaths not canaliculate. 


810 CLASS XII. 


Sp. Ancillaria cinnamonea Lam. (Bulla cypraea L. ©), &e. (A genus scarcel 
distinct from Oliva, of which perhaps it is to be regarded as a sub- -generie. 
section.) 


Oliva Brug, Lam. Shell smooth, subeylindrial, convolute, 
polished, with spire short and sutures canaliculate. - Aperture 
longitudinal, terminating in a sinus. Columella obliquely striated. 
Labrum somewhat thick, with margin inflected towards the aper= 
ture. Animal with foot elongate, furnished anteriorly with a 
triangular lobe, without operculum; tentacles incrassated at the 
base, entier ous on the outside, attenuated at the apex. N 

Sp. Oliva porphyria LAM., Voluta porphyria L., D'ARGENVILLE Conch. DN 
13, fig. K‚ Wneyel. dd Vers. Pl. 361, fig. 4, Reeve Oonch. Syst. 11. Pl, 
273, fig. 1;— Oliva maura Lam, Voluta Oliva L. (in part), Rumeum. Amb. 
Rariteitk. Tab. 39, fig. 2, Cuv. R. Anim., éd. ill., Moll. Pl. 51, fig. 3, &e, 
The species are numerous, many much ebt each other, and on 
account of the manifold varieties which some present, difficult to distin= 


guish. There are also some fossil species known, which oecur in the ter 
tiary formations. 















Ovula Bru. Shell involute, turgid, polished ; spire concealed. 
Aperture longitudinal, narrow, produced at both ends beyond the 
columella, with columellar margin edentulous. Labrum often in= 
crassated, inflected, flat, transversely crenate. 


Sp. Ovula oviformis LaM., Bulla Ovum L., Romeu. Amb. Rariteitk. Tab. 38, 
fig. Q, BLAINV. Malac. PL. 3r, fig. 1; white, the outer margin of the mouth 
toothed, just as in Oyprea, from which genus this species is in fact distin 
guished merely by the smooth, convex inner margin. The animals, mores 
over, of the two genera are very similar. In other species the external 
margin is smooth; such is the case in Ovula volwa Liam, Bulla Volva Lu 
BLAINV., 1. Ll. fig. 3, where it terminates at both sides in a long tube. 


Cypraea Lb. Shell involute, polished, convex above, flattened 
at the aperture. Aperture straightened, longitudinal, effuse at 
both ends. Either labium transversely crenate. Spire very small, 
concealed in adults. Animal with tentacles conical, the eyes: 
placed externally at the base of tentacles, foot broad, operculum 
none; mantle very ample, reflected upon the shell at the sides. 

Porcelain shells. A very numerous genus (about 200 species are known), 
which is defined very naturally. The shell of the young animal differs 
much from that of the adult; it is thìn, differently coloured and without 
teeth at the aperture, the wreaths also being then visible (see above, ps 


687, and compare the figure of Cyprea exanthema in the young state, 
Lneyel. mêth., Vers. PL. 349, or in BLAiNv. Malac. PI. 30, fig. 2). 
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Sp. Cyprea Argus L., Ruxer. Tab. 38, fig. D, Eneyel. méth., Vers. PL. 350, 
fig. 1;— Oyprea variolaria Lam., Cuv. R. Anú., éd. ill, Moll. PL. 49, fig. 
4 (a fig. of the animal with $he shell transferred from Quoy et GAIMARD 
Voy. de U Astrol.) —Cyprea moneta L., RumePH. Amb. Rariteitk. Tab. 39, 
fig. co, Eneyel. meth, Vers. PL 356, fig. 3, a species known by the name of 
Kauri (Cowry), which serves for small money in some countries of Africa 
and India. 


Section II. Cavity for respiration furnished with a network 
of vessels running on its walls, opening externally by an aperture 
of mantle. 


Family XI. Prewmoniea (Caelopnoa Scmwerie.). Hermaphrodite 
molluses breathing air, most of them terrestrial, others aquatile, 
ascending to the surface of the water for respiration. Some naked, 
others testaceous. 


This division of Molluses is treated of at length in the illustrated work of 
De Fúrussac, Histoire natur. dag Mollusques terrestres et fluviatiles, Paris, 
181g and foll, DESHAYES, after the death of Férussac, began the con- 
tinuation which was completed in 1851. 


IL. Operculum. 


Ampullacera Quoy and GAIM. 


Note. Shell of Ampullaria. Head bilobed, with rounded lobes in place 
of tentacles. Here belong the species of Ampullaria (Ampull. avellana and 
Amp. fragilis) of LaMaRroK. The genus seems to me to be of uncertain 
position. 


KE Operculum none true. 


Phalanx I. Eyes at the base of tentacles. Two tentacles 
only. The most aquatic. 


Ancylus Gerorrr. Shell thin, obliquely conical, with apex 
acute, inflected posteriorly. Aperture oval, with margins very 
simple. Creeping body entirely covered by shell. 


Sp. Ancylus lacustris Murur., Patella lacustris Li., PFEIFFER Schn. 1. PL. rv. 
fig. 46 ;— Ancylus fluviatilis, Patella fluviatilis GMELIN, BLAINv. Malacol. 
Pl. 48, fig. 6, Srurm Deutsch. Fauna, vi. Heft 4, Tab. 9, PrErFFEmR 1. 1. 
fig. 44. 

Concerning the place of this genus in the natural arrangement opinions 
are at variance. TREVIRANUS thought, from the anatomical investigation 
of Ancyl. fluviatilis, that the genus might indeed have some affinity with 
Laymneeus, but still does not belong to the pnewmonica, because on the left 
side, between the mantle and the border of the ventral disc, a gillis situated 
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in form of a long leaf. TREVIRANUS, accordingly, compares this animal 
with Pleurobranchus, but remarks at the same time that in this last genus 
the gill lies on the right side, and has many transverse folds, whilst that of 
Aneylus presents an entirely smooth surface. (Zeitschr. für Physiologie, Iv. 
2, 1822, 8. 192—197, Taf. xvm). TroscHer refers Ancylus to the Hypo- 
branchiata (see WIEGMANN’s Archiv, 1838, m1. s. 285). But since, however, 
Voer has subsequently remarked, that these animals appear to breathe air 
alone, and that it has by no means been proved that the leaf-like organ is 
really to be regarded as a gill (MvrrreR’s Archiv, 1841, s. 25—28), we still 
think that Axcylus must remain amongst the prewmonica aguatilia. 


Limneus Cuv., Lymnea Lam. Tentacles broad, short, com- 
pressed, triangular, not retractile. Eyes placed between the bases 


of tentacles. Shell thin, oblong, sometimes turrite; spire exsert. 


Aperture entire, longitudinal. Labrum acute, ascending towards 
columella and forming an oblique fold. 


Mud-snail. These animals have a thin shell; the last wreath is very 
wide and round. On the right side of the animal is the respiratory aper- 
ture, the walls of which can be elongated as a tube, and thus extend above 
the water, Such is the case when the animal respires at the surface of the 
water, with the foot or the ventral disc turned upwards. The apertures of 
the sexual organs lie far apart. Under the right feeler is the aperture 
which transmits the penis, under the respiratory aperture that of the female 
organs. To this it is to be ascribed that in copulating vne individual is 
connected with two others, one of which impregnates it whilst the other is 
impregnated by it. In this way, hanging together, they often form several 
long chains. (VoN BAeR has, however, observed self-impregnation also in 
Limneus auricularis, MUELLER's Archiv, m1. 1835, s. 224.) These snails 
live on water-plants. 


Compare SWAMMERDAM Bijbel der Nat. 1. bl. 164—16g, Tab. rx. fig. 4;— 
CuvreR Ann, du Mus, vo. pp. 185—193, PL x. figs. 211, Mollusg., Mém. 
No. 14;—SrieBEL Dissert. inaug. sistens Limnei stagnalis Anatomen, Got- 
tinge, 1815, 4to, c. tabulis 2. 


Sp. Limneeus stagnalis, Helix stagnalis L. (703), BrLArNv. Malac. Pl 37, 
fig. 1; PFEIFFER Schn. 1. Tab. rv. fig. 19, &ec. 


Sub-genus Amphipeplea Niusson. Mantle involving shell. Shell 
subglobose ; spire obtuse, scarcely prominent. 


Sp. Limneus glutinosus DRAPARN. 


Physa DRAPARN. (Bulinus ADANS.) Tentacles slender, seta- 
ceous, long. Foot long, anteriorly rounded, posteriorly narrow, acute. 
Margins of mantle sometimes fimbriate, reflected over shell. Shell 
oval or oblong, often left-handed ; aperture longitudinal, produced 
anteriorly, enlarged. 
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Sp. Physa fontinalis DRAP., Bulla fontinalis L., STURM Deutschl. Fauna, 
vr. Heft 4, Tab. 10 ;—Physa hypnorum Drar., Bulla hypnorum L., STURM 
L. l. Tab. rr, Cuv. R. And, éd. dl, Moll. Pl. 26, fig. 5. 


Planorbis Bruc. Tentacles setaceous, very long. Foot short. 
Shell disciform, with all the wreaths conspicuous on both sides. 
Aperture almost lunate, with margin not reflected. 


These snails live with Zimneeus in stagnant fresh water, and have, how- 
ever remarkably the external form differs, almost the same internal structure 
as the species of that genus. Compare SwaMMERDAM Bijbel der Nat. 1. bl. 
186—18g, Cuvrer Ann, du Mus. VIT. pp. 194—196, Pl. x. figs. 12—15) 
Mollusg., Mém. 14. 


Sp. Planorbis corneus, Helix cornea L., Brarnv. Malacol. PL. 37 bis, fig. 3 
Stura Ll. Tab. 4, GuÉriN Zeonogr., Moll. PL. 7, fig. 2, &c. 


Auricula Lam. (spec. from genus Voluta L.). Two conical 
tentacles. Shell oval or oblongo-ovate. Aperture longitudinal, 
with labrum often refleeted. Columella folded. 


To this genus belong species that live on land, although elsewhere these 
molluscs, like Helix, are distinguished by four tentacles. Different genera 
have been adopted here, as Carychium MUELL, and Scarabus MONTF., 
Scarabea Cuv. This last genus is distinguished by a shell longitudinally 
compressed into a margin on each side (carinated). 


Compare DesHaAYrs Dict. univers. d'Hist. nat. 1. 1842, pp. 345-— 348) 
the article Awricule; TROSCHEL in WIEGMANN'S Archiv, 1838, I. pp. 202— 
208, on Scarabus, and Reeve on the same sub-genus, Ann. of Nat. Hist. 
IX. pp. 218—221. 


Sp. Auricula mide, Voluta Auris Mide L., D'ARGENVv. Conchyl. PL. ro, 
fig. o, Encyel. méth., Vers. Pl. 460, fig. 6, GUÉRIN Zconogr., Mollusg. PL. 
7, fig.7, Quor et GAM. Astrolabe, Zool. Pl. 14 (fig. with the animal, trans- 
ferred in Cuvier R. And, éd. äll., Moll. PL. 27, fig. 1); New Guinea, not 
far from the shore; Auricula jude, Voluta Auris Jude L., BLAINv. Malacol. 
Pl. 38, fig. 1; Auricula scarabwea, Helix Scarabeus L., Scarabus anbrium 
Monrr., Caran. Tab. 136, figs. 1249, 1250, Rrrve Ann. of Nat. Hist. 1. 1. 
Pl. 4, fig. 11; lives in the E, Indies, in woods at the roots of trees, &ec. 


Phalanx IL. Eyes at the point of tentacles. Tentacles most 
frequently four; two superior placed more backwards, larger; in- 
ferior short (sometimes obsolete). Mollusca pnewmonica terrestria 
aut amphibia. 


A. Testacea (Helicina). 


Pupa Drar., Lam. (spec. of Twrbo L.). Animal with inferior 
tentacles very short or none (Vertigo Muerr.). Shell elliptical or 
eylindrical, with aperture semirotund, in most dentate. 
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Sp. Pupa muscorum LAM., Turbo muscorum L., PrrrFFer Schn. 1. Tab. 3, 
figs. 17, 18;— Pupa mumia Lam, BrArNv. Malac. Pl. 38, fig. 5, &c. 
Add genus Chondrus Cuv. 


Clausilia Drar., LAM. (species of Turbo L.). Animal with 
inferior tentacles very short. Shell very often thin, fusiform, with 
apex somewhat obtuse. Aperture subovate, with margins at each 
side connate, reflected. (In the last wreath in most a testaceous 
lamella adhering to columella by a thin elastic pedicle.) 

This genus is much allied to Pupa, and may, as DesHAYyrs decides, be 
united with it. In most of the species the shell is left-handed. Such is 
the case with all the European species, which are small, and are found on 
trunks of trees, on the ground amongst fallen leaves and on stones. Sp. 


Clausilia rugosa DraP., Helix perversa Moeur., Preireer Sch. 1. Tab. 
mr fig. 30. Here also belongs the genus Oylindrella Preirrer. 


Bulimus Drsnavyes, nob. (Bulimus and Achatina LAM., species 
of genus Bulimus Scororr, Bruc). Animal with four distinct 
tentacles, and foot lanceolate posteriorly. Shell ovate, more rarely 
oblong, eylindrical, with last turn rather large, and apex of spire 
somewhat obtuse. Aperture longitudinal. Columella smooth. 


Achatina Lam. Columella truncated towards the end, not con- 
tinuous with margin of aperture. Labrum always acute. 

Sp. Bulimus virgineus, Bulla virginea L., D'ARGENv. Conchyl. Pl. rr, fig. 

N, BLAINv. Malac. Pl. 38, fig. 2, Cuv. R. Anú., éd. ill., Moll. PI. 25, fig. 4; 


South America ;— Bulimus colwmna, Helix columna GMmerr., Eneyel. méth., 
Vers. PL. 459, fig. 5, BLAINv. Malac. Pl. 40, fig. 3, &ec. 


Bulimus Lam. Columella not truncated, continuous with margin 
of aperture. Labrum often reflected, incrassated (spec. of Helix L.). 


Sp. Bulimus lubricus Brue. (Helix subeylindriea Lu.?), Sturm Deutschl, 
Fauna, vr. Heft 4, Tab. 4, PrrirFer Schn. 1. Tab. 4, fig. 6. Bulimus 
citrinus Bruc, Heli perversa L., D'ARGENVILLE Conch. Pl. 9, fig. G, 
MoussonN Tab. xx. fig. 5, &c. 


Helix Brug. (Species from genus Helie L.). Four distinct 
tentacles. Shell orbicular or depresso-conical. Aperture broader 
than long, lunate, with penultimate wreath prominent internally. 


Comp. Desmayms Dict. classig. d'Hist. nat. vim. 1825, pp. 714—8g, 
Encyel. méth., Vers. 11. pp. 188—266, under Helix. 





1 Compare on this part, to which the genus Clausilia owes its name, J. E. GRAY 
in Annals of Nat. Hist. v. p. 243. It is no operculum, but rather a modification of the 
tooth-like prominence at the aperture of the shell occurring in many molluscs. 
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+ Aperture turned upwards, dentate on each side. 
Anostoma FiscHer, LAM. 


Sp. Helie ringens L., D'ARGENV. Conchyl. PL. 28, figs. 13, 14, BLAINV. 
Malac. Pl. 39, fig. 4; habit. in E. Indies*. 


df Aperture inclined downwards, shell at the periphery carinate or sub- 
carinate, mostly depressed. _Labrum often reflected, sometimes dentate. 


Carocolla LAM. 


Sp. Helix Lapicida L, Preierer Schn. 1. Tab. m. fig. 26 ;— Helix Caroeolla 
L., D'ARGENV. Conch. Tab. 8, fig. D, GUÉRIN Zconogr., Moll. PL. 6, fig. 15 
from the E. Indies, &c. 


Ff Aperture inclined downwards. Shell rounded at the margin, most 
Frequently subglobose. 


Heli Lam. 


Sp. Helie Pomatia L., Srurm Deutschl. Fauna, vi. Heft 1, PFEIFFER Schn. 
1. Tab. 1. fig. 9, Cuv. R. And., éd. ill, Moll. Pl. 21. The Vineyard-Snail, le 
grand Escargot. The name Pomatia, from Ilôua, cover (cochlea opercularis), 
was given to this animal on account of the closure of the aperture of the 
shell in winter that occurs in this and other species. In autumn the animal 
retracts itself within the shell, and then a false operculum (epiphragma) is 
seereted, which is pushed off in spring when the snail again creeps out of 
its house. During the winter these snails in our temperate climate take no 
food, but lie asleep ; in like manner, in tropical regions the species of this 
genus in the dry months fall into a state of insensibility. 

For the anatomical particulars we refer to SWAMMERDAM Bijbel der Nat. 
1. pp. 97— 147; CUVIER Ann. du Mus. vir. 1806, pp. 140—184, Mollusg., 
Mém. No. 11; and WounuicH Diss. anat. de Helice pomatia cum tab. cen. 
Wirceburgi, 1813, 4to. In all the species of Helix there is found in the 
neighbourhood of the sexual organs a thick-walled pear-shaped purse, in 
which a dart-shaped calcareous stile is contained; this organ is annually 
renewed, just like the cover of the mouth of the shell. 

Helix adspersa MurLn., STURM Deutschl. Fauna, vi. Heft vr. Tab. 4; 
this species nearly attains the size of the preceding ;— Helix nemoralis L., 
Srura |. 1. Heft 2, &e. On this and other native species, the figures of 
Prerrrer and SrurM may be compared. This genus is also remarkably 
numerous in exotic species. 


Succinea DRAP. Animal larger than shell, not entirely covered 
by it, with four tentacles short, especially the inferior. Shell ovate, 
„with spire short; aperture ample, longitudinal, with labrum acute, 
columella short. 


4 en 





1 Some fossil shells from the tertiary formations are known, which also have an 
aperture turned upwards; but {his is round and not toothed. They form the genus 
Strophostoma DESHAYES, and might be brought to Cyclostoma (p. 801). See DESHAYES 
Mém. sur le Strophostome, Ann. des Sc. nat, XII. 1826, pp. 232—285. 
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Sp. Succinea amphibia DraP., Helix putris L., BrarNv. Malac. Pl. 38, 
4, STURM Deutschl. Fauna, vi. Heft 1, Prrirrer Schn. 1. Tab. 1. fig. 4 
Tab. mm. figs. 36—38; very common in canals, on water-plants, &c. 




















Vitrina Drar., Lam. (Heltcolimax FÉruss.). Body elongate, 
limaciform ; mantle with an appendage refleeted over the shell; 
tentacles four, two inferior very short. Shell depressed, small 
very thin, imperforate, with spire short. Aperture large, rotundato 
lunate. 


Comp. D'AuprBaArD Férussac Naturforscher, Vol. 29, pp. 236—241, 
Tab, 1. Ì 


Sp. Vitrina pellucida Drar., Helix pellucida Mover, Vitrina beryllina 
PrerFrer, Sturm Deutschl. Fauna, vi. Heft 3, Tab. 16, GuúrIN Zconogr., 
Moll. PL. 5, fig. 3; on water-plants, and on the ground amongst mosses 
and fallen leaves. 


B. Nwuda. Shell none or econcealed beneath the mantle, 
small. Zimacina. 


Limar L. Tentacles four. 


‚Parmacella Cuv. Mantle placed upon the back, emarginate in 
the middle of right margin, including posteriorly the shell spired 
obsoletely. Orifice of respiration and vent below a fissure at the 
right side of mantle, generative aperture between the tentacles of 
the right side. 


Sp. Parmacella Olivier Cuv., Ann. du Mus. v. PL. xxx. figs. 12—15; 
Mollusg., Mém. xm. ; BLArNv. Malacol, Pl. xur. fig. 3, GUÉRIN Zconogr., 
Mollusg. PI. v. fig. 5, &c. 


Festacella Lam. Respiratory cavity and vent above the posterior 
extremity of body. Small mantle situated in the same place, in- 
eluding a very small shell spired obsoletely at the apex. Aperture of 
generative organs below the larger tentacle of right side. 

Sp. Testacella haliotidea Cuv., Ann. du Mus. v. p. 440, Pl. xxrx. figs. 6— 


rr, Mollusg., Mém, xr, BLAINV. Malacol, Pl. xur. fig. 2, GUÁRIN Zco- 
nogr., Mollusg. PL. v‚ fig. 4. 


Vaginulus Lan. 


Limax Lam. Body oblong, naked, creeping, convex on back, fur- 
nished anteriorly with a coriaceous, subrugose mantle, and below 
with a longitudinal flat disc. Branchial cavity under the shield or 
small mantle, in the anterior part of back. Respiratory orifice and 
vent placed in the right side ; generative orifice beneath the right 
tentacles, 
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Ground-slug, Path-slug. The mantle is here small and in some contains 
a calcareous grit, in others a small shell. At the hinder end of the body is 
a small aperture, from which adhesive mucous threads proceed. Here 
the viscera are placed in the body and not in the mantle, as in the snails 
(Helices). The internal structure however has much resemblance to that 
of the Helices; but the calcareous dart and the purse that contains it are 
here absent. 


These animals live on herbs, fruits, &e., and dwell in moist places. 
Comp. Cuv. Ann. du Mus. vr, Mollusg., Mém. XI. 


Sp. Zimaax cinereus MUELL., Limaa maximus L., BLAINV. M alacol. Pl. XLI. 
fig. 5; SrurM Deutschl. Fauna, VI. Heft 2;—Limax ater L., Stura |. 1. 
Heft 1. ; Zimaa rufus L., Sturm 1. 1. Heft 1, Brarnv. 1. 1. fig. 6, &e. 


Onchidium (BucHaNan) Cuv., Peronia BLAINV. Tentacles 
four. Body oblong, creeping, marginate everywhere by thick 
mantle. (Orifice for the passage of penis under the right tentacle ; 
vent, respiratory foramen and aperture of female genitals beneath 
the posterior extremity of mantle. Veil emarginate over the mouth, 
or two auriform appendages at the sides of mouth.) 

Half a century ago a slug-like animal was first discovered by BUCHANAN 
in Bengal, on the leaves of Typha elephantina, to which, on account of the 
many small tubercles on the back, he gave the generic name cited above 
(derived from &ykos). See Linn. Trans. Vv. pp. 132—134. The animal dis- 
covered by B. has not, to my knowledge, been described more particularly 
by any later observer ; the animals to which Cuvrer gave this generic name 
live in the sea near the shore, and also come on land. According to 
EHRENBERG (Symbol. physic., Evertebr. 1.) there are seen behind on the back 
arborescent appendages which contract when the animal is on dry land and 
which may be regarded as gills. This animal may thus form the transition 
to the Gymmnobranchiata and have an affinity to Doris. 


Sp. Onchidium Peronii Cuv., Ann. du Mus. v. pp. 37—51, Pl. vr; Moll, 
Mém. No. 13, Peronia mauritiana BLAINV. Malacol. P1. 46, fig. 7. 
Note.—Peronia ferruginea Less. JI. de Zool. PI. rg, is it an Onchidora? 


Orper WL. Cephalopoda. 


Molluses with distinct head, the organs of motion, tentacles or 
arms, crowning the mouth. Body sacciform, open anteriorly. 
Sexes distinct. Respiration branchial. Animals all marine, tes- 
taceous or naked. 

Cephalopods. These animals present clear vestiges of an internal 
cartilaginous skeleton. In the head is found, in most, as in Sepia, 
Loligo and Octopus, a cartilaginous ring, through the aperture of 
which the cesophagus passes and of which the uppermost part covers 
VOL, IL 52 
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the cerebral ganglion, the lowest contains the auditory organs, and 
the lateral parts, broad and excavated like a cup‚ receive the eyes. 
The orbits are guarded in front by two elongated cartilaginous plates, 
which are attached by their base to the cartilaginous ring and else- 
where are extended freely over those cavities. In the Sepia there is 
an additional triangular cartilage, of which the point is attached to the 
ring, the base turned towards the arms, and to which the muscles 
of the arms are affixed. In Sepia and Zoligo there are further 
found two catilaginous plates on the back, and, on each side of the 
body, an elongated flat cartilage which supports the lateral expan- 
sions of the mantle or the fins’. In the Nautilus there is only one 
cartilage present in the head, which lies beneath the cesophagus, but 
does not enclose this annularly, and is prolonged on each side to the 
funnel. The eyes, which in this genus are placed on pedicles at the 
side of the head, are not protected by this cartilage. 


The head of these molluscs is round and broad and separated by 
a constriction, as by a neck, from the body. Around the mouth are 
placed in most eight or ten arms; in Nautilus, on the contrary, 
several membranous sheath-like appendages, perforated internally, 
in which thin cylindrical tentacles, capable of extension and retrac- 
tion, are inclosed. Where eight or ten arms are present, eight of 
them have constantly a somewhat conical form and stand in a circle 
round the mouth. On the upper surface, that which faces towards 
the mouth, these eight arms are covered with numerous suckers, by 
which they attach themselves to different bodies. (In the ten-armed 
two are placed on the outside beyond the circle of the other eight on 
the ventral surface, and can by retortion be drawn entirely within 
the body. Already had Amrrsrorre distinguished these two from the 
other arms under the name of proboscides.) The arms are hollow 
internally, for the passage of the artery and nerve; radiating mus- 
cular fibres run from the middle outwards, and on the surface is & 
layer of circular and longitudinal muscular fibres, by which all th 
various motions of retraction, contraction, flexure and convolution 
become possible, which, on the seizure of prey, are executed by 
these organs. | 

Under the head is situated a eonical organ, which is open at the 
extremity, the funnel (dfwndibulum) formed by an extension of the 
mantle and provided with muscular walls. In Nautilus it has two 





1 See C. A. Scnuurze in Mecker's Archiv für die Physiologie, 1v. 1818, s. 534 
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margins, like a rolled leaf, free beneath, which are thrown one over 
the other ; in the other Cephalopods it opens at the anterior extremity 
alone. Below, this funnel passes into the cavity within which the 
gills are situated, and into which the terminations of the sexual 
organs and of the intestinal canal open. The contraction of the 
funnel forces out the water at its opening below the head. Before 
the opening there is usually placed a valvular organ (not unlike an 
epiglottis), by which the reflux of the water is prevented. 


The mouth lies in the middle between the arms, surrounded by a 
circular fold of skin. Here are seen two large, eurved, horny jaws, 
which resemble in some degree the bill of a parrot, and of which the 
lower overlaps the upper and smaller. Between the jaws is placed 
a membranous tongue, which is soft at the point and beset with 
papillee, but elsewhere is covered with hard, horny plates and 
spines. In the sac of the mantle most of the viscera (with exception 
of the gills) are situated in a proper cavity,‚ which is distinct from 
that of the gills that opens externally through the funnel. 

The respiratory organs are two or four gills, which, pointed coni- 
cally, run obliquely upwards, and are situated, one or two on each 
side, in the base of the sac, which terminates in the funnel. They 
are affixed here to a fleshy, projecting margin, and consist of mem- 
branous leaflets, incised at the edge, each of which is aflixed by a 
separaterstalk to the projecting margin. In those that have only 
two gills, a venous heart is situated at the base of each of these; in 
the Nautilus, that has four gills, these two venous hearts are not 
present. On the large venous stems which conduct the venous 
blood towards the gills, spongy appendages, usually of a brown- 
yellow colour, united in bundles, and sometimes subdivided blind 
follieuli, whieh we noticed above (p. 760) as kidneys, are situated. 
The cavities in which these veins lie, are washed by water that has a 
free access to them through special apertures in the branchial cavity. 

The sexual organs, in both sexes, are situated in the base or pos- 
terior extremity of the visceral sac. The ovarium is in all single, 
although in many two oviducts are present, which then, however, 
arise from a short common canal. This ovary consists of a sac with 
thick walls, on the inside of which, the eggs inclosed in proper cap- 
sules, are affixed by pedicles. For the secretion of the envelop of 
the eggs there is a glandular organ, which in Octopus surrounds each 
oviduct, or the walls of the oviduct itself are thickened towards the 
extremity by a glandular tissue which supplies the same secretion. 
One or two glands composed of many laminze, which however are 
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wanting in Octopus, are present in females, without any connexion 
with the oviduct, and probably secrete an external covering, or an 
adhesive substance, by which the eggs are attached to each other, 
The testis in the male agrees for the most part with the ovary i 
external form and in situation. It presents a sac in which a bundle 
of glandular tubes that secrete the seed is found. The efferent duct 
is narrow and very tortuous, and afterwards passes into a wider 
canal with internal folds, into which also an elongated gland 
(prostata £) situated laterally effuses its secretion. This canal termi, 
nates in a muscular purse with thin walls, in which lie whitish ey- 
lindrical bodies, about half an inch, and sometimes much more i 
length, and which move when they are moistened long after the 
death of the animal : which motion NeepHaM has fully described", 


NEEDHAM compares these singular little machines, as he names the 
organs, with the Spermatozoa of other animals, from which however they 
differ in their size and their composite structure. This is not exactly the 
same in the various genera, yet it agrees in the chief point that in the 
eylindrical body an elongated sac with thin walls and filled with a white 
fluid (sperma) is situated, and extends to one of its extremities, whilst at 
the other end there is a filament, turned spirally, and contained in a long 
thin tube, which, after a pear-shaped expansion, is attached by a short 
pedicle to the elongated sac at the other extremity. On contact with water 
the cylindrical body is opened, probably by endosmose, and this occasions 
the expulsion of the spiral organ which draws out with it the attached sac, 
Within the sac is contained a white sperma with cylindrtcal spermatozoa 
terminating in a long fine filament. The Needhamian bodies are thus not 
spermatozoa, but they contain spermatozoa; they are seed-machines, capsult 
seminis or spermatophores, as MiuNE EDwARDs has named them? 


_ The male Cephalopods have a short, very thick, conical and pers 
forate penis, which is situated at the side of the rectum at the sam& 
part where the extremity of the oviduct lies in the females attached 





1 Nouvelles découvertes faites avec le Microscope, par T. NEEDHAM, traduies e 
PAnglois. Leide, 1747, 8vo, pp. 44—67. London, 1745. Hence, also, these organs 
are named Needhamian bodies, although they had been previously observed by 
SWAMMERDAM (Bijbel der Nat. Tab. Lm. figs. 6, 7). Some regard these little cylinders 
as real animals; see G. C. Camus Needhamia expulsoria sepice officinalis, beschreiben — 
und abgebildet; Nov. Act. Acad. Cas. Leop. Carol. xxix. Pl. 1. 1839. H. 

2 Compare A. KrouN, FrorreP’s Neue Notizen, xn. Bd. $ 17—23, October, 1839, 
Pureer in MUELLER’s Archiv, 1839, $ 310—312, Taf. xv. ; PereRs ibid. S g8— 100, 
and Miune EDwARDS Ann. des Sc. natur., ze Série, XVIII. 1842, pp. 321— 347» with 
many figures. In a well-preserved specimen of a male Nautilus IT found the whole 
bursa Needhami (vesicula seminalis) Alled by a single eylindrical, long, and tortuous 
canal, within which was a fine spiral filament. 
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in the gill-sac. Whether an introduction of this organ into the 
funnel of the female takes place, is not sufficiently cleared up. 

[In certain genera of Cephalopods there is a very remarkable ac- 
cessory organ of propagation in the males, which we now proceed to 
notice. Amongst the doubtful genera of Entozoa (p. 188) Hectoco- 
tylus is recorded. It was first noticed by DELLE CHIAJE in Árgo- 
nauta', and by him referred to the genus Trichocephalus by the 
name of Frichocephalus acetabularis. Afterwards what was sup- 
posed to be another species of the same genus was detected in Octo- 
pus granulosus Lam. by LAURILLARD, and described by CUvreR’. 
This presented more than 100 suckers, whereas that of Derre 
Crrase had only 35, whence it was named by Cuvmer Hectocotyle 
from Erardv. KOELLIKER? from his examinations of the Hectocotylus 
of Argonauta, and of another discovered by VÉRANY in f'remoctopus 
violaceus, declared it to be the male individual of these animals 
respectively, and not a parasite. This opinion was afterwards 
shewn to be unfounded, for VÉRANY* found in several specimens of 
a Cephalopod, called by him Octopus Carena (male Oct. gramnulosus 
Lam.), that the 3rd arm on the right side was longer and thicker 
than the rest, and had a bladder at its extremity, whilst Parr, 
in a specimen examined by him, saw the same arm fall off on being 
touched, and found it to resemble exactly the Mectocotylus described 
by CUvrER. 

At an early period the Mectocotylus arm js developed in its future 
position in a pediculated vesicle in which it is rolled up. The 
vesicle alone contains chromatophores®”. As the development pro- 
eeeds, the containing vesicle or bladder shews a fissure on that side 
which is towards the mouth of the Cephalopod from which the hec- 
tocotyylus emerges ; but since the latter is attached throughout a con- 
siderable portion of its length to the inner surface of the other side of 
the bladder, this last is turned inside out when the hectocotylus has 
escaped, and continues to be attached to it on its dorsal surface. The 
structure of the hectocotylus is the same as that already described of 
the other arms, except that in the central canal is an elongated mus- 
eular pouch, closed at the near end and terminating in a fine tube, 
and that there is a filament at the end of the hectocotylus (which has 





1 Memorie, 11. p. 225, Pl. xv. fig. 1. 

2 Ann. des Sc. nat. XVIII. 1829, PP- 147 —156. 

3 Ann. of Natural History, 1845. 

4 _Mollusques mediterranéens, [tre Partie. Gênes, 1847—1854, 8. 34 and 126, Pl. 4r. 
5 See p. 824. 
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been developed in its own proper vesicle within the larger bladder, and 
of which the remains continue attached at the extremity of the hec- 
tocotylus after it has allowed the filament to escape). The filament is 
tubular, its cavity is continuous with that of the hectocotylus, and is 
open at its extremity. The tube of the elongated pouch runs in the 
central cavity of the hectocotylus and of its continuation, the fila- 
ment, and opens at the extremity of the latter externally. The 
pouch or sac is found, when the hectocotylus is fully developed, to 
contain a spermatophore, and it was the presence of spermatozoa 
and of an organ apparently for the secretion of them in the interior 
of the hectocotylus, when found attached to the respiratory cavity of 
the Argonauta, that induced Korrrrker to suppose the Mectocotylus 
to be the male of the Argonauta. H. Muerrer found this Zectoco- 
tylus in its state of imperfect development on that male, which is 
much smaller than the female, and has no shell*. The heetocotylus 
arm is the second of the left side in 4. Argo, the third of the right 
side in Octopus granulosus, (T'remoctopus Carena VíÉRr.) whilst the 
heetocotylus only, and not the male of P'remoctopus violaceus DeLLE 
Crrase, has hitherto been discovered. 

The sexual organs of the hectocotyliferous males are constructed 
on exactly the same plan as those of the males of ordinary Cephalo- 
pods. The vas deferens opens at last into the respiratory sac, so 
that the idea of a communication between it and the sac of the hec- 
tocotylus arm, entertained by some, is untenable. How then is the 
spermatophore transferred to this sac? Voer® thinks that the spot- 
ted pocket (the bladder in which the hectoeotylus was originally de- 
veloped, and which is now turned inside out, with a fissure 
through which the arm has passed) serves as a receptacle for the 
spermatophore, which has been transferred to it by the long filament 
of the hectocotylus embracing it; at the same time he denies the ex- 
istence of the muscular sac in the interior. LeEucKART®, however, 
has established the existence of this last, and has found a communi- 
cation between the spotted bladder and the side of the muscular sac 
attached to it, namely a canal by which they communicate. It is not 


1 See H. Muerrver Ueber das Münnchen von Argonauta Argo und, die Hectocotylen, 
SreBoLp u. KoLLiKER’S Zeitschr. für wissensch. Zool. Iv. 1852, pp. 1-35, PL. 1. did. 
Pp. 346—359. 

2 VÉRANY et Voar Sur la nat. des Hectocotyles, Ann. des Sc. nat. T. xvm. pp. 148, 
1gr, Pl. 6—g, at p. 155. 

3 Levokarr Die Hectocotylie von Octopus Carena, Zool. Untersuch. Heft 111. Gies- 
sen, 1854, pp. 91—-109, Tab. 2, at p. 103. 
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impossible that the spermatophore may be transferred in some cases, 
in the way supposed by Voer, but not always. For the spermatophore 
has been found in the hectocotylus, whilst the filament was yet in 
“glosed in its proper sac. In this case the other arms may have 
effected the transfer, as LerucKART conjectures. After it has been 
brought thus far, the propulsive force of the spiral portion of the 
spermatophore must be supposed to come into play in order to begin 
the passage through the tube of communication with the muscular 
pouch of the heetocotylus, whose walls are also muscular. The fila- 
ment at the end of the hectocotylus has been very generally supposed 
to act as a penis. H. MUELLER found as many as six of them 
within the capsule of the ovary in Argonauta Olio, that had been 
broken off', and two others in one of. the oviducts, so that no fewer 
than eight males would seem to have fecundated this individual. 

It is presumed that when the hectocotilus arm has been cast off, 
it may be successively reproduced. | 

The eggs are laid in heaps, or are connected with each other in 
clusters by pedicles and an adhesive substance. In this respect 
great variety prevails in the different genera. In Loligo, many €555 : 
are umited in strings of a gelatinous substance ; in Sepia they are 
very large and surrounded by a horny dark envelop, which is pro- 
duced into a pedicle at one extremity, and by which the eggs are 
attached to each other, or to foreign. bodies. 

In the development of the embryo, when the egg has been laid, 
grooves are formed in that part of the yolk where was previously 
the germinal vesicle, and which do not extend over the whole 
yolk. Here the embryo afterwards appears as a disciform germ, at 
first flat and round, in which, at an early period, different inequali- 
ties indicate the first existence of the mantle, of the eyes, and of the 
funnel, formed at first of two separate halves. This germ-disc be- 
gins to swell gradually in the center, extends itself constantly further 
towards the circumference, and finally surrounds the entire yolk. 
In this way a part of the yolk-sac between the arms at the ventral 
surface is included in the mantle, so that afterwards an internal as 
well as an external yolk-sac is found, the two being connected by a 
narrow pedicle® 


EE ier mn 

1 [Op. cit. p. 354-J 

2 Formerly it was supposed that the yolk-sac is connected with the mouth by means 
of this pedicle (CAVOLINI) ; Cuvier presumed a connexion with the cesophagus; see 
his memoir sur les eufs de Sciches. Nouv. Ann. du Mus. 1. 1832, pp. 153-—16o, Pl 8. 
The chief work that we now possess on the development of these animals and from 
which we have borrowed what has been announced, is A. KoeuLikER Entwickelungs- 
geschichte der Cephalopoden, Zurich, 1843, 4to. 
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The nervous system is largely developed in the Cephalopoda, and 
in most of the genera the central mass for the head (the cerebral 
mass) is enclosed in the cartilaginous ring, which we have already 
noticed. Beneath the cesophagus a considerable nerve-mass is situ- 
ated, which in Nautilus is divided into two transverse bands, one in 
front of the other. From the anterior portion of this central mass 
(or from the first of the two half-rings, situated under the cesopha- 
gus in Nautilus) the nervous trunks for the arms arise, or for the 
tentacles surrounding the head. Im Octopus, Sepia, and Zoligo, 
these anterior portions form on each side a large, flat ganglion, from 
the anterior margin of which the brachial nerves of that side radiate 
(ganglions en patte d'oie Cuvier). From the posterior portion arise 
at the side thick nervous stems for the mantle, which in Loligo, 
Sepia, Octopus, &e. terminate in two large ganglia, from which the _ 
nerves radiate at acute angles; in Nautilus these lateral ganglia 
stellata are wanting. In addition there arise from the middle of 
the posterior margin of this portion two nervous trunks, at first laid 
close together, from which the nerves for the viscera arise. From 
the portion situated above the cesophagus nerves arise for the mus- 
cular mass that surrounds the jaws, or these come from the ganglion 
of the sympathetic system placed above the cesophagus (ganglion, 
pharyngewm) as in Sepia and Loligo. From the lateral commissures 
of this portion, by which it is connected with the central mass situ- 
ated beneath the cesophagus, the two remarkable optie nerves arise, 
which terminate in kidney-shaped ganglia; lower down arise the 
two short auditory nerves which penetrate into the cartilaginous 
ring of the head. The sympathetic nervous system has a ganglion 
(ganglion labiale) seated under the cesophagus, and one on the sto- 
mach formed by the union of two nervous stems. 

On the organs of sense in this order, what we have stated above 
(pp. 766—768) may be referred to. The skin of the Cephalopods is 
distinguished by a change of colour exhibited during the life of the 
animal, and depending upon a peculiar stratum of saccules filled 
with pigment-granules (chromatophores of SANGIOVANNI and Wag- 
NER), which are connected by a delicate, elastic, membranous tissue. 
These organs lie immediately under the cuticle, and by alternate 
contraction of the vesicles, containing red, blue, or yellow colouring 
matter, a lively play of colour arises in definite situations, especially 
in Loligo and Argonauta! 





! Compare R‚ WAGNER in OKEN’S 7sis, 1833, pp. 159—161, WIEGMANN und ERICH- 
SON'S Archiv f. Naturgesch. 1841, s. 35—38. 
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__On this order, which many writers separate as a distinct class from the 
rest of the Molluscs, compare, 


Cuvier Mémoire sur Cephalopodes et sur leur anatomie. Mollusg., Mém. 1. 
with 4 plates. 


R. Owen Cephalopoda in Topp's Cyclopeedia, 1. pp- 517562. 
Fúrussac et D'OrBIGNY Monographie des Cephalopodes eryptodibranches. 
Paris, 1834— 1843. 18 livraisons. 


A. Tetrabranchiata. 


Family XI. Nautilacea. Branchie four. Funnel cloven 
beneath, with two lamellee covering each other obliquely. Tenta- 
cles numerous, contractile, vaginate. Shell external revolute, spiral, 
polythalamous, hard; with septa perforated in the middle; last 
chamber ample, including the animal, with a membranous tube 
(siphon) produced from the posterior part of the abdominal sac 
through the foramina of the septa into the other chambers. 


Nautilus L. (in part), LAM. 


Sp. Nautilus Pompilius L., RUMPH. Amb. Rariteitk. Tab. xvm. figs. A, C, 
Brainv. Malacol. PL rv. fig. 8; GUÉRIN Zconogr., Mollusq. P. 1. fig. 75 
the pearly nautilus; the shell attaïns a size of more than 3 foot; on the 
inside it is whitish with a pearly lustre, on the outside milk-white, with 
orange or red-brown stripes. This species, the only one of the seventeen 
species recorded by LINNAUS {hat has remained in the genus Nautilus, is 
found in the Indian Ocean, the Islands of the Moluccan Archipelago, &c._ 
Nautilus umbilicatus LAM, in the shell of. which the last wreath does not 
cover that which precedes it, is in other respects comformable to the above. 


Notwithstanding the shell is not altogether rare, the animal of the pearly 
Nautilus was, until within the last few years, known only from a very im- 
perfect figure of RUMPHIUS. OweN was the first who gave a good descrip- 
tion and a careful anatomy of this interesting animal (Memoir on the pearly 

‚Nautilus, with illustrations of its external form and internal structure. 
London, 1832, 4to). Besides the characters already given above, it is dis- 
tinguished from the rest of the Cephalopods now living by the absence of 
the Ink-sac. The head is covered by a large membranous hood, which 
represents exactly the circumference of the aperture of the shell, and arises 
from the expansion and coalescence of the cases of the uppermost pair of 
tentacles. The pediculated eye is partly covered by the over-hanging margin 
of the hood. Beside the 19 or 20 larger external tentacles, the mouth is 
surrounded by two pairs of flat, finger-shaped lappets, each of which encloses 
12:16 smaller tentacles, but in other respects similar in structure to the 
larger. If a male specimen observed by me be not a monstrosity, then it 
may be concluded that in these organs 4 sexual difference is presented ; 
(compare Tijdsschrift voor de Wis-en Natwurk. Wetenschappen, published by 
the Koninkl. Nederl. Instituut, 1. 1848, blz. 67—73, Pl. 1. figs. 1—3), Frans. 
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of Zool. Soc. rv. 1831, pp. 26, 27. [From letters of VAN DER HOEVEN, 
July and Sept. 1855, it appears that the above was no abnormity but the 
usual conformation of the males. “T have had the opportunity,” he adds, 
“of examining recently two other male specimens, and hope to have time 
to publish this year or the following, some new observations on the struc- 
ture... The male differs from the female by the absence in the mantle of 
the lamellated glandular apparatus (OweN's Mem. p. 43, Pl. vi. fig. ro), 
and by a different number of the digitations. (These are less numerous in 
the female.) A chief difference, however, is the presence of the great 
conoid body at the left side (see my Contributions, p. 27, PL 7, figs. ro, 11). 
This singular body has at the extremity and on the outside a large disc 
perforated by the orifices of numerous crypts. As the spermatophores 
(NEEDHAM’S machines) after their passage through the penis are inclosed 
in a bag formed of two coats, of a brown colour, and of nearly half an 
inch in diameter, I believe that the glandular apparatus may secrete this 
envelop, and that consequently it is a physiological analogon of the glan- 
dular apparatus described by OwEN in the mantle of the female. The fold 
connecting the labial processes at the inferior side above the funnel is in 
the male of a different conformation, (see Contrib. pp. 26, 27). The fine 
folds of the external labial processes are totally wanting, and instead of the 
so-called olfactory organ at the commissure of the iternal labial processes, 
there is the cushion-like part (with 8—11 digitations), (Contrib. Pl. 8, fig. 9). 
As to the internal genital organs of the male, a large gland (testis), which 
in bulk surpasses all the other organs of the body, except the liver, is 
situated exactly where the ovary is in the female ; another smaller, flat 
gland, more at the fore part, seems to secrete the spermatophora; a bag 
with an imperfect internal septum receives these spermatophoree and brings 
them to the conical penis, which is situated not exactly, but nearly, as is 
the vulva (more in the mid-plane).”] 


The genus Nautilus occurs also fossil in secondary and tertiary formations. 
It is the only genus still extant of a very numerous division of the Cepha- 
lopods, which lived in the seas of a former world and of which the remains 
are met with in mountain strata, especially in the older secondary forma- 
tions. Here belong the Ammonites. 


Fossil genera related to Nautilus » 


Clymenia MueNsTEr. 


Comp. Mém. sur les Clymènes et les Goniatites du calcaire de transition 
du Fichtelgebirge par le Compte De MveNsteR, Ann. des Se. nat., ze Série, 11. 
1834, Zool. pp. 65—78, Pl. 1—L. Von Buom Ueber Goniatiten und Cly- 
menien in Schlesien, Physikal. Abhandl. der Berl. Akad. der Wissench. 1838 
(section of genus Nautilus according to V. Bucr). 


Lituites BrEyN, Mont. 


Sp. Lituites convolwans SCHLOTE., BRONN Lethea geogn. Tab. 1. fig. 3. 


Campylites Desm., Cyrtocera GOLDFUSS. 
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Orthoceratites BrexN. Shell elongato-conical, straight, poly- 
thalamous, with septa perforated by siphon middle or subcentral. 
(Straight, not spiral Nautili.) 

Sp. Orthoceratites regularis SorLOTH., BRONN Leth. geogn. Tab. 1. fig. ro, in 


Thonschieferkalk (Wenlock shale?) 


Gen. Actinoceras BRONN does not, according to QUENSTEDT, differ from 
Orthoceratites. 





Appendix to the Nautilacea. Family of Ammonitacea. Shell 
polythalamous, with siphon external, marginal. Septa at the margin 
lobate, sinuate. 


Cornu Ammonis. These petrifactions are of various, some of very re- 
markable, size. If the animal was placed, as we may conclude from analogy;, 
within the shell as Nautilus is, the siphon would lie on the ventral side 
towards the margin of the funnel, and the expression Sipho dorsalis, used 
by Palzontologists, is consequently incorrect.— Ammonites are met with in 
great numbers, especially in the transition and older secondary formations. 
In the lowest chalk-strata they are still numerous, but afterwards decrease 
rapidly and after the chalk-periods are met with no more on Our earth. 

Compare G. De HAAN Specimen inaug. exhibens Monographiam Ammo- 
niteorum et Goniatiteorum, L. B. 1825, 8vo; L. De Buon Note sur les 
Amnvmonites, Ann. des Sc. nat. XVII. 1829, PP- 267—275; Sur la distribution 
des Ammonites en familles, Ann. des Sc. nat. XVIII. 1829, pp- 417—426; 
Ueber Ammoniten, über ihre Sonderung in Fwumilien, &e., Physik. Abhandl. 
der Berliner Akad. d. Wissensch., aus dem Jahre 1830; Ueber Ceratiten, 
ibid., a. d. J. 1848; F. A. QueNsrtEprT Die Cephalopoden, Nebst einem 
Atlas von 36 Tafeln. Tübingen, 1849, 8vo. n 


Ammonites BreyN. Shell spiral, discoïdal. 


Sub-genera: Goriatites De Haan, Ceratites ejusd. and some 
others seem only to form sections, with species passing from one 
section into another. 

Sp. Ammondtes nodosus BRUG, Ceratites nodosus De HAAN, BRONN Leth. 

geogn. Tab. xr. fig. 20; V. Buon Veb. Ceratiten, Tab. 1. 1, fig. 1, from the 


Muschelkalk. The species of the section of Goniatites are found in the 
transition formations. 


Scaphites PARKINSON. 
Hamites Sowerey. Shell incurved at the apex, produced into 


a straight tube. 


Sp. Hamites rotundus SowerBY, BRONN Zeth. geogn. Tab. XXXL fig. 9, from 
the chalk-formations. 


Turrulites Moxtr., LAM, Turrites DE HAAN. 


828 CLASS XIII. 


Baculites Lam. Shell straight, conical. 


Sp. Baculites Faujasii LAM., FAuJas DE Sm Fonp Hist. nat. de la mont de 
St Pierre, Pl. 21, figs. 2, 3. QUENSTEDT unites with this Baculites anceps 
Lam. and Baculites vertebralis BRONN, Leth. geogn. Tab. xxxmm. fig. 6. 
These and Baculites neocomiensis D'ORB. are species from the chalk-for- 
mations, Baculites acuarius QUENSTEDT, Tab. 21, fig. 15, is hitherto the only 
known species from the Jwra-formation. 


B. Dibranchiata. 


In this division of Cephalopods, to which most of the species now 
living belong, the funnel is closed below. There is an organ for the 
secretion of a black fluid, which the animal can eject through the fun- 
nel, the ú%-sac. In the genus Octopus this ink-sac is enclosed within 
the liver, but in the rest is remote from it. The colouring matter of 
some species is used as a paint, Sepia. Since some observations have 
indicated the presence of an ink-sac in the fossil Belemnites', it may 
probably be concluded, with Owen, that these petrifactions are in- 
ternal shells of Cephalopoda dibranchiata, which conclusion has, in 
fact, been since established by the observation of petrified animals? 


Family XIIL Decacera s. Sepiacea. Arms ten, two longer 
than the rest, round. 


Belemnites BrEyN, Lam. Shell fossil, conical, imeluding inter- 
nally a multilocular, shorter portion (alveolites). 

Belemnidtes or dart-stones; thus named on account of their dart-like form. 
These petrifactions are found abundantly in the secondary mountains of 
the oolite and chalk-periods. Compare, amongst others, Ducrorar DE 
BLAINVILLE Mém. sur les Belemnites, Paris, 1827, sto; J. S. Mirrer 
Observations on Belemn., Transact. of the Geol. Soc. of London, sec. Series, 
IL. 1829, pp. 43-62, Pl. 6—g; BRONN Zeth. geogn. pp. 402—4i8, pp. 

714—720. 


Spirula LAM. Animal with ten tentacles, two longer. Shell 
placed in the posterior part of animal, thin, spiral, with wreaths 


not contiguous. Partitions concave, perforated by siphon at the 
inside. | 





1 AcAssIz in V. LEONHARD u. BRONN Neues Jahrb. für Mineralogie, Geognosie u. 
Geol. 1835, s. 163, BuokLAND Geology and Mineralogy, London, 1836, Svo, (Bridge- 
water Treatises, VI.) p. 374, Pl. 44’, fig. 7, Pl. 44”. 

2 Lectures on the comp. Anat. and Physiol. of invertebrate Animals, p. 337, 2nd ed. 
Pp. 597—603. 
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Of this shell the animal is known from only imperfect figures, and some 
specimens not entirely perfect. See E.J. GraY Annals of Nat. Hist. XV. 
pp. 257-260, Pl. xv. A mutilated specimen, investigated by OWEN in 
1848, has afforded, however, by the anatomical particulars of internal 
structure the certainty that the animal resembles the Sepiacea or Decacerd. 
There are two gills, two lateral or venous hearts, an ink-sac, a membranous 
tubular siphon, &c. See R. OWEN in Zoology of the Voyage of H.M.S. 
Saumarang, under the command of Capt. Sir EDWARD BrrCHER, Mollusca, 
Part 1, London, 1848, pp. 6—17, PL, rv. 


Sp. Spirula Peronii LAM., Nautilus spirula L.; the shell has been several 
times figured, as in RUMPH, Amb. Rariteitk. Tab. 20, fig. 1, D'ARGENV. 
Conchyl. PL 5, fig. G, G, &e. 


Sepia LAM. (species from genus Sepia Li). Body sacciform, 
depressed, margined on each side by a narrow membrane or longi- 
fudinal fin. A calcareous lamina elongate, dorsal, imeluded in 
mantle. 


Seiche, Dintenfisch, Sea-cat, Ink-fish, Cuttle-fish. The calcareous plate in 
the back consists of many laminee. This part, known as 08 Sepie is used 
by miniature-painters for polishing ivory plates and forms a component of 
some tooth-powders. 


Sp. Sepia officinalis L., BRANDT u. RarzeBure Mediz. Zool. HI. Tab. 31, 
fig. 1; GUÉRIN Iconogr., Moll. PL 1. fig. 4, &c. CARUS has given coloured 
figures from living animals, Nov. Act. Acad. Cees. L. C. Nat. Curios. XII. 
1824, pp. 313-322 Tab. 28 —32. 


Sepioteuthis BrAINv., Chondrosepia LEUCK. 


Loligo Lam. Body elongate, pinnate posteriorly on each side. 
An elongate, narrow, horny, lamina at the back, covered by mantle. 


Sp. Loligo vulgaris, Sepia loligo L., Brarnv. Malacol. P\. 3, fig. 2, CARUS LL 
Tab. 29, fig. 1, &c. 


Ommastrephes D'ORB., Ommatostrephes LovíN. 


Onychoteuthis LicHTENST. The longer or all the arms armed with 
horny hooks. 


Ongychoteuthis Fabricii Moruver, Sepia loligo FABR., Fauna Grenl. „— 
Loligo Banksii, Loligo leptwra, Loligo Smithii Leacu in TuckeY’s Erpedi- 
tion to the River Zaire. 


Sepiola LrACH. 


Sp. Sepiola Rondeletii, Sepia sepiola L., BrarnviLLE Malacol. P\. u. fig. 3. 
Comp. R. E. GRANT on the anatomy of Sepiola vulgaris LracH, &ec. 
Transact. of the Zool. Soc. 1. 1833, pp. 77-86, PL 1. 
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Rossia OwEN. 


Loligopsis LAM, Perothis EscnscHourz, RATHKE. 


LAMARCK has described this genus as having only eight arms; the long 
tentacula are often torn off. In common with Oranchia this genus has no 
membranous valve in the funnel. These animals are nearly transparent; 
the eight arms are short; the body is conical, posteriorly narrow and with 
two round fins at the extremity. Compare RArukKr Perothis ein neues 
Genus der Cephalopoden, Mém. presentés à VAcad. impér. des Se. de St Peters- 
bourg, IL. 1835, pp. 149 —176. 


Cranchta LrEACH. 


Sp. Cranchia scabra Lracu in Tuormy’s Eeped, to the River Zaire, Pp. 410. 
The fins are situated quite at the end of the body and the dorsal surface of 
the mantle is grown fast to the head. 


Family XIV. Oectocera s. Octopoda. Arms eight, large, often 
very long, surrounding the mouth in a circular row. Body sacci- 
form, without fins. Funnel without valve. 


Argonauta L. Arms furnished with a double row of acetabula 
(suckers), the two superior expanded into a membrane towards the 
extremity. Shell thin, involute, external, unilocular, with spire 
bicarinate. 


This remarkable shelled animal excited long ago the admiration of the 
“ ancients; see PLINIUS Hist. Nat. IX. cap. 29. It was supposed that it made 
use of its fin-shaped arms as a sail, and thus in still weather could swim on 
the surface of the sea; but the observations of RANG (GUÉRIN Magazin 
de Zool. 1837*) have not confirmed this opinion; these arms lie expanded 
along the outside of the shell and serve to fasten the animal in its shell, 
which is not attached to it by any muscles. Many naturalists (RAFINESQUE, 
LEACH and others) thought, that this animal like the hermit-crab (Pagurus) 
lived parasitically in a borrowed shell, and that the shell of Argonauta 
belonged to some unknown species of mollusc. Aeccordingly this genus of 
Octopoda was named as a new genus Ocythoë. Although this animal can 
readily move from its shell, just like some Pteropoda, this opinion is now, 
however, sufficiently refuted. For the discrepant form of the male indivi- 
duals which have no shell see above, p. 820—823. 


On the anatomy of Argonauta compare Por Test. utr. Sicil. Tom. 1. 
and VAN BENEDEN Nouv. Mém. de U Académie royale des Sc. de Bruaelles, 
Worte xt. 1833. 





! Por adopts this notion of the ancients, and he has even figured the animal in 
accordance with it (Testac. utr, Sicil. ri. Tab. 40), but says that he has never himself 
seen the sails of the Argonauta. 
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Sp. Argonauta Argo L., Pour 1.1. Tab. 40—43, BLAINV. Malac. PL. 1. fg: T, 
Pl. 1. bis; RANg, GuÉrIN Magas. de Zool. 1837, Moll. PL. 86—88, from 
the Medit. Sea ;— Argonauta tuberculata Lam., Romer. Amb. Rariteitk. 
Tab. 18, figs. 1, 4, D'ARGENV. Conchyl. PL. 5, fig. Cc, from the Indian 
Ocean, &e. 


Note. Here would seem to be the place of Bellerophon Monxt. 
fossil, from the oldest strata. 


Octopus Lam. Body naked. Two horny lamellee in the back, 
inelosed in mantle. (Polypus of the ancients.) 


Amongst these naked eight-armed Cephalopods there were some species 
of which, as in the last, females alone were known, and of these it is that 
the hectocotylus of the male (now in some instances known) has been found 
attached in the sac of the mantle or in the funnel, as Octopus granulosus 
Lam. and Premoctopus violaceus DELLE CHIAJE. See above, p. 820. 


Octopus auct. With a double row of suckers in the arms. 


Sp. Octopus vulgaris, Sepia Octopus L., BLAINV. Malacol. PL 2, fig. 1, Cuv. 
R. Ani, éd. il, Moll. PL r. 


Tremoctopus DELLE CHIAJE. 


Sp. Fremoetopus violaceus Deure Curasm, Memorie, Tab. 70, 1830. 
Eel 
Eledone Lracm (éxeòwvn Arrsror.). With a single row of aceta- 
bula in arms. . 


Sp. Octopus moschatus LuAM., BLAINv. Malacol. Pl. 2, fig. 2, Cuv. R. Ani, 
ed. illustr., Moll. PL. 2, fig. 1. 


Cirroteuthis EscHRICHT. 


Sp. Cirroteuthis Mulleri, ESCHRICHT Nov. Act. Acad. Cas. Carol. N. Cur. 
xvIm. 2, 1838, pp. 627-— 634» Tab. 46-—48. A broad membrane connects 
the arms almost as far as the extremity. This species is a native of the 
coasts of Greenland. 
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Prare 1. INrFusorIes, figs. 1—6; PouLves, figs. 7—12. 


Vibrio lineola, p. 45, after ErreNBErG Infusions-thierchen, Tab. 
v. fig. 4, (very highly magnified, nat. size zok;g line). 

Amba difluens, p. 46, after ErreNserG, Tab. vur fig. 12, 
(magnified, nat. size }; line). 

Siderolina calcitrapoïdes, p. 49, magnified about 8 times, after a 
specimen from Mont St Pierre. 

Chlamidomonas pulvisculus, p. 51, after ErnreNBerG, Tab. nr. 
fig. X. B, (highly magnified, nat. size + line). 

Kerona mgytilus, p. 55, after EnreENBErG, Tab. xu. fig. Ix. 
(magnified, nat. size 4 line). | 
Vorticella nebulifera, p. 58, after ErreNBerG, Tab. xxv. fig. 1, 
(magnified, nat. size of the bell >; ine). | 

Hydra grisea L., p.'73, from nature, nat. size; a, a single polyp, 
extended ; 5, the like retracted ; c, a polyp with two young buds 
t‚tt; the last still very incomplete. 

Clava parasitica, Hydra multicornis, p. 715, after ForsK. Zcon. 
rer. natur. Tab. xxv1. fig. 6, B. 

Coryne GerTrN., Syneoryne ramosd EHRENB. p. 75, highly magni- 
fied, after LovÉN, Wiram. Archiv, 1857, Tab. vi. fig. 19 5, b bell- 
shaped exerescences with eggs ; comp. p. 70. 

Campanularia (gelatinosa), p. 76, in the embryonal state, 
magnified; B, in a more developed condition, in which it is 


_about to quit the ovary; after VAN BENEDEN Mém. de U Acad. 


de Brux. Tom. xvu. Pl. m. figs. 9, 18. 

A, B, C, Tubipora musica L., p. 82, after Frreycinet Voyage de 
PUranie, Zool. Pl. 88. A, development of a young polyp c; a, 
empty tube, free of its polyp; b, more developed polyp, opened 
longitudinally d, e; B, upper extremity of a polyp with the 8 
tentacles and the mouth in the middle; c, longitudinal section 
of a tube ; here the animal is seen, and below it the eggs within 
the tube, attached to long filaments. 
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EXPLANATION OF PLATES. 


Prare IT. PorLyes. 


Anthelia glauca, p. 77. 
Xenia umbellata, p. 77, both after Savrany Deseript. de ! Egypte, 
Polypes, PL 1. 

Corallium rubrum, p. 83, magnified, after Mrne EpwaArps, Cu- 
VIER B. Ami, Zoophytes, Pl. 80, fig. 1. a, a, a, three polyps, of 
which the two lowest are retracted within the bark ; b, b, bark; 
c, stony axis. 

Mopsea, Isis elongata, Esrrr, p. 83, after a specimen in the 
National Museum of Nat. Hist. at Leyden. 
Caryophyllia ramea Lam, p. 86, after Mrne EpwArps, CUVIER 
R. Ani, Zooph., PL. 83, fig. 1. 
Actinia coriacea, Cuv., p. 91, after Rarp Polypen und Actinien, 
Taf. 1. 3,4. A, in the contracted state; B, expanded. 
Halodactylus diaphanus Farre, p. 96. A, the gelatinous poly- 
pary of nat. size, after VAN BENEDEN Bryozoaires; B, a polyp 
magnified 80 times, after FArRE Phil. Trans. 1837, PL, 26, 


Prat IIL Pouves, fig. 1; SrA Nerrres, figs. 2—8. 


Plumatella cristata LAM, p. 96, after TreuBrLey Polyp. PL. x. 
figs. 8,9. Fig. A, natur. size; fig. B, three polyps magnified, of 
which one is retracted within its cell, and another still young 
and undeveloped. 

Vellella scaphidia PÉron, p. 110, after PÉRON Voyage aua terres 
Austr. Pl. xxx. fig. 6. 

Porpita umbella Escuscu., p. 111, after PÉRoN, Pl, xxxr figs. 6 
and 6 a; A, from the dorsal surface, B, from below. 

Diphyes campanulifera Escusen., p. 118, after Quoy and Gar 
MARD Ann. des Sc. nat. Xx. 1827, Pl. 1. figs. 1, 3. A, the animal 
consisting of two pieces, nat. size B. 
Cydippe pileus Escuscu., p. 121, after Mruye EpwArDs in CUVIER 
R. Ani, Zooph., PL. 56, fig. 2. 

Cassiopea borbonica Drrue Curase, p. 123, after the ae of 
Derre Curaje reduced in GUÉRIN'S Zconographie. 

Bquorea violacea Mrne Epwarps, p. 125, after the figure in the 
Ann. des. Sc. nat., 2e Série, Tom. xvr. PI. 1. fig. 1. 
Nettle-organs (pp. 99, 100), from Pelagia noctiluca (p. 124), 
after WAGNER Jcon. Zootom. Tab. xxxim. figs. X. XI. A, when 
slightly magnified the round vesicles amongst the pigment- 
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Fig. 1. 


Fig. 6. 


Fig. 7. 


Fig. 8. 
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granules are seen ; a, a, filaments. B, cell « more highly magni- 
fied, with the filament everted; c, filament lying in the cell 
rolled in a spiral. 


_Prare IV. EcHINODERMS. 


figures of this plate are taken from specimens in the Lijks- 
Museum of Nat. History at Leyden. 


Ophiolepis imbricata Mveru. et Troscu., p. 147, 14 the nat. size, 
seen from the under surface. To save space, the basal pieces 
alone of four of the arms are delineated ; a, a, fissures near the 
arms. 

Under surface of a ray from a Japanese species of dstropecten, 
p. 148, nat. size. Two rows of tentacula are seen here. 

Oreaster hiuleus Murrr. et Troscu., p. 149, seen from above, of 
nat. size; the left side is in great part removed. a, anus; b, 
Madrepore-plate (werruca dorsi); compare p. 148. 

A ray of the same species opened. a, Sand-canal or stone 
canal; see p. 148. 

Under surface of part of a ray of Asterias (Asteracanthion) 
rubens, p. 149, nat. size. Four rows of tentacles are seen; 
see p. 149. 

Spatangus purpureus, p. 152, seen from above, reduced one half. 
There are four apertures of the genital organs (ovaria and testes) 
and four circumseribed ambulacra. 

Cidaris imperialis Lam, p. 156, after a specimen from the Red 
Sea. The spines have been removed in order that the form of 
the shell and the tubercles on which these spines are implanted 
might be shewn. There are five sexual apertures round the 
vent, on the same number of small pentangular plates of which 
the hindmost is the largest : between them are the five eye- 
plates. The ambulacra here run quite through. Compare pp. 150, 
151. 

A spine of Cidarites glandiferus, or so-named pierre judaïique, 
fossil from the Jura formation. 


Prat V. Fig. 1, EcmiNoperMs; figs. 2—7, INTESTINAL Worus ; 


figs. 8, 9, Rorrrers. 


Sipunculus nudus, p. 160, after GRUBE in Mueuzer’s Archiv. 
Oeenurus cerebralis, p. 182, after Bremser Zcones helminth. A 
part of the common bladder, with two worms highly magnified. 
Cysticereus longicollis, p. 182, magnified ; after the same, ibid. 
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Figs. 8 and 9, from ErreNBerG’s Jnfusions-thierchen. Fig. 8, Fureu- 


With the exception of fig. 3 C, all the figures are from nature and of the 


Fig. 
Fig. 


Fig. 
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Tenria plicata, pp. 180, 181, the head and anterior part of the 
body nat. size, after a specimen in the Rijks-Museum, Leyden. 
Eehinorhynchus gigas, p. 184; A, nat. size, B, head of the same 
species magnified. After BREMSER Zcones helminthum. 
Tristoma granulatum, p. 186, magnified two diameters ; from a 
specimen in the Zeijks-Museum, Leyden. 
Ascaris leptoptera, p. 190, nat. size. A, head, B, tail, both magni- 
fied ; after BREMSER Zcones helminthuum. 


laria gracilis, p. 204; fig. 9, Philodina megalotricha, p. 205 ; 
both highly magnified. 


Prare VI. Rincep Worms, INSECTS. 


natural size unless the contrary be expressed. 


Gordius aquaticus, p. 194, 
Planaria torva, p. 223, magnified two diam. B, head with two 


Hirudo mediecinalis, p. 226. B, rings from the middle of the 
body on the ventral surface, magnified two diameters. c, the 
anterior part of the head, from the inferior surface with the 
margin that surrounds the mouth. Three fissures are seen from 
which the jaws proceed. This magnified figure is copied from 
that of BRANDT u. RATZEBURG Mediz. Zool. u. Taf. xxvmr. 
fig. 10. 

A, Serpula bicornis SAVIGNY, p. 236. B, the anterior part of the 
inferior surface shewing the operculum. 

Hermella, p. 236. A. new species from the Cape of Good 
Hope. 

Lycoris, p. 241. The anterior part with proboscis exserted. 
A new species from the Cape of Good Hope. 

Polyodontes maaillosa, p. 245. A, the anterior portion with the 
proboscis exserted, B, the proboscis on the inferior surface with 
the four jaws. 

Glomeris ovalis, Sphearopeus insignis BRANDT, p. 292. A, the 
animal rolled together. B, the head and anterior rings from the 
side, and c, from before ; D, antenna; G, first pair of feet; H‚ two 
rings from the middle of the body with four pairs of feet. 
(p—H magnified). 
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Prare VII. Insects. 
With the exception of figs. 4 and 5, all the figures are from nature. 


Fig. 1. Zithobius forficatus, p. 294. Natural size. 

Fig. 2. Oral organs, head and antenne of a large Scolopendra, slightly 
magnified. A, head; B, antenna; a a, upper Jaws; bb, under 
jaws; e‚ under lip; d’, first; d”, second; d’”, third pair of feet. 

Fig. 3. Oral organs of Gryllotalpa vulgaris, magnified, illustrating p. 249. 
A, upper lip; B, upper jaws; c, under jaws; c'c/, palps; c’c”, 
galea or helm of the lower jaws (internal palps); p, under 
lip with its palps dd. 

Figs. 4, 5. Head, spiral tongue and other oral organs of Noctua poe, 
magnified ; after SAvrany Mémoires, 1. Pl. um. fig. 1. Compare 
p. 250. 

Fig. 4. A, basal piece of antenna, a a, compound eyes; bb, 
upper jaws; c, under jaws (spiral tongue) ; d’ d’, attachment of 
the palps of the under lip that have been removed. 

Fig. 5. The under lip c, with its palps ” c/, divested on the 
left side of the hairs with which they are beset. 

Fig. 6. Intestinal canal of Gryllotalpa vulgaris, natural size, to illustrate 
pp-253— 256; a,esophagus; b, crop or proventriculus ; c‚, muscular 
stomach, with two blind appendages near its inferior orifice ; d, e, 
stomach, or duodenum, according to M. DE SERRES; 9, h, intes- 
tinal canal, slightly unrolled, as in e; f, the short and numerous 
urinary vessels, which terminate by a common efferent duct at g. 

Fig. 7. The two secretory tubes of the web in Cossus ligniperda, natural 
size, see p. 392. 

Fig. 8. A Gryllotalpa vulgaris not yet fall grown, shewing the air-slits 
(stigmata) 1—10, see p. 261. This figure may serve at the same 
time as an example of imperfect metamorphosis, see p. 273. 

Fig. 9. A portion of a stem of the air-tubes with three branches from 
a large Scolopendra, see p. 259. 

Fig. 10. Internal sexual organs of male Gryllotalpa vulgaris, magnified 

two diameters, to illustrate pp. 267—269 ; aa, testes ; bb, efferent 
vessels; c c, prostate (blind tubes, pp. 268, 269); c’‚ such a tube un- 
rolled; d, base of penis, covered on the upper surface with small 
blind vascules like villi (CowPer’s glands f). 

Fig. 11. Internal sexual organs of female of the same species; a a, 
ovaries; bb, oviducts; c, blind sac (receptaculwm seminis), of 
which the very fine duct c’ terminates in the vagina. See pp. 265, 
266. 
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‚ Nervous system of Gryllotalpa vulgaris magnified two diameters, 


see p. 276; 1, first nerve-ganglion with the optie nerves and 
those of the antennee, behind it a ring, through which the 
cesophagus passes ; 2—10, the succeeding nerve-ganglia. 
Head and first piece of thorax (prothorax, corselet) of Gryllotalpa 
vulgaris seen from above, slightly magnified; A, A, compound 
eyes; a, d, simple eyes, ocelli or stemmata. See p. 249. 


„ A small piece of the cornea of a compound eye from Sphinz 


atropos, with the hexangular /ucettes, magnified 200 diameters ; 
see p. 279. 

A piece of the under surface of an upper wing from Nymphalis 
urtice, p. +11, magnified more than 40 diameters, and drawn by 
means of incident light. The surface divested of scales then 
appears black ; the places for the attachment of the scales are 
seen as white points. Comp. p. 390. 

Scales from the upper surface of the upper wing of the same 
insect, magnified about 75 diameters, and drawn by means of 
transmitted light under a microscope of OBERHAUSER, p. 390. 


Prare VIIL. Insects. 


Scales of Machilis maritima, p. 297, seen under the microscope. 
Lepisma saccharina (p. 298) ; magnified and seen on the under 
surface, after G. R. TREVvIRANUS Verm. Schr. 1. Tab. 1. fig. 1. 
Trichodectes Equi magnified, as an example of Mallophaga, 
pp. 301, 302, after Gurur Magaz. f. d. gesanmt. Thierheilk. 1x. 
Tab. 1. figs. 4—6. A, from above; B, from below, attached to a 
hair; €, the jaws; the absolute size is indicated by a line, as is 
also done in figs. 2 and 4. 

Pulex penetrans, male, (p. 305). 

The pregnant female. Both this figure and the preceding after 
DumériL Cons. gén. s. l. Ins. Pl. 53, figs. 4, 5. 

Xenos Peckii, female, (p. 307), after KirBy Linn. Transact. XL, 
magnified ; a, a, the shield-covers (elytra). 

Xenos Rossi, female, magnified, after V. SrEBOLD. 

Bombylius discolor, p. 334. 


Figs. 9, 10. Upper wings of Hymenoptera, fig. 9 of Apis mellifica, fig. 10 


of Bombus ; pp. 347, 348 ; m, e, outer margin (margo exterior); 
a, apex ; b, base ; m, p, neten margin ; m,%, internal margin ; 
st, stigma ; A, radius ; c, cubitus ; c,r, cellula radialis ; c‚c, c‚c, c,0, 
celluloe cubitales ; ec, d, cellula discoïdalis ; c‚h, c‚h‚ cellulae humer- 
ales; n,b, nervi brachiales. 


Fie. 
Fig. 
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. Vespa vulgaris, p. 362. 

„ Mellinus arvensis, p. 367. 

. Trogus lutorius, p. SSI. 

. Sirea gigas, female, p. 386. 

‚ The larva of this insect, after RESEL. 

. The larva of Cimbea variabilis, p. 389, after Rasen. 


Prare IX. INsECTs. 


Caterpillar of Cerwra vinula, p. £03, after RESEL. 
Splina convolvuli, p. 406, seen from below. At a, the wing- 
hooklet, retinaculum, is seen, p. 393. 


Figs. 3,4. Pup of butterflies. Fig. 3, a pupa hanging free, as in the 


Tetrapoda, p. 410 ; fig. 4, a pupa fastened by a transverse thread, 
as in the Mexapoda, p. 409. 

Satyrus Mgeria, p. 410. 

Case of a larva of Phryganea, p. 414, opened to shew the smooth 
internal surface. 

Larva of the Ant-Lion, Myrmeleon formicarium, p. +19. 

A, larva; B, pupa of a Libellula, pp. 420, 421, after LYONET : a, 
mask-like under lip ; b, rudiments of the wings. 


Figs. 9—11. Left upper wing of Libelle, p. 421; fig. 9, Mshna grandis, 


Fig. 12. 
Fig. 13. 


Fig. 17. 


Fig. 18. 


fig. 10, Libellula depressa, fig. 11, Zshna forcipata ; a, triangu- 
lar wing-cell. 

Agrion puella or furcatum CHARP., p. 423, 

Head of a Cicada as an example of the beak (rostrum) of the 
Homoptera (p. 430); A, seen from below; B, from the side; c, 
in front; a, in fig. A, the sucker; b, b, the insertion of the first 
pair of feet; c, the antenne. In fig. c, the three filaments 
which are enclosed in the sheath of the sucker, are represented 
after the sheath has been removed. 


‚ Anterior or upper wing of a Cicada ; this wing is entirely mem- 


branous. Comp. fig. 16. 


. Fulgora, p. 437; Fulgora maculata Orzv. East Ind., nat size. 
. Fore-wing of Belostoma indicum, (p. #41), to illustrate the 


characters of the Hemiptera heteroptera, p. 439. 

Nepa, p. 441; Nepa rubra from Java, much resembling Nepa 
cinerea, but larger. 

Reduvius personatus, p. 444. It is the specimen to which 1 
referred in the note in p. 276, and which is distinguished by the 
shortness of one of the feet, (the second on the left side). 
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Head of a Reduvius from the side, as an example of the sucker 
(rostrum frontale) in the Heteroptera ; see p. 439. 


Prare X. INsrcrs. 


Gryllus coerulescens, p. 453. 

Phyllium siccifolium, p. 460, a female, the figure somewhat 
diminished. 

Head of a species of Zmpusa, to exhibit the pectinate antenne, 
the character of the males, p. 461. 

Blatta lapponica, p. 462. 

Eumorphus marginatus, p. 469. 

Adesmus Wallichiù Hoer, from Java, as an example of Ceramby- 
cina, Lamia, p. 478. 

Entimus scapulosus CHrvROLAT, as an example of the Cwrcu- 
lionita. This species belongs to the same sub-genus as Cwrculio 
imperialis, p. 4877. 

Lytta vesicatoria, the Spanish fly, p. 500. 

Melolontha vulgaris, p. 514. 


. Under jaw of a Carabus magnified, to illustrate the primary 


characteristic of the Carabicina, namely the two palps, see 
p. 545. 


Prare XI. ARACHNIDS AND CRUSTACEANS, 


Oral organs and shears (first pair of unchanged feet) of Portunus 
manas, p. 679. See p. 600; a, upper jaws; a’, palps; 5, first pair 
of under jaws; c, second pair of under jaws; d/, first ; d”’, second; 
d”, third pair of foot jaws; fl. flagrum, or the palp attached to 
these jaws; a, first pair of unchanged feet, the shears or claws. 
Oral organs and first pair of feet of Scorpio reticulatus, natural 
size. According to the theory of SAvreNy (p. 557), the upper 
jaws p' correspond to the second pair of foot-jaws of the 
decapod crustaceans; the under jaws p”’ to the third pair of 
these foot-jaws; the first pair of feet, 3, correspond to the 
second pair of feet of the decapoda. Between these feet two 
triangular plates are seen ; see the note, p. 557. 

Nymphon grossipes (p. 573) in its first state, magnified (natural 
size about # line); after Kroryer's T'idsskr. 11. Pl, 3, fig. 26; 
fig. 4; comp. p. 571. 

Pycnogonum littorale, p. 573, after GuÉriN Zeonogr., Arachn. 
Pl. 4, fig. 1, nat. size. 
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Ixodes Ricinus, p. 577, magnified after Gurur Magazin f d. 
gesammt. Thierheilk. 1x. Tab. 1. fig. 18. 

Telyphonus proscorpio LATR., p. 586, nat. size. Fig. 6b, the 
eephalothorax from the side, to shew the lateral eyes a. 

p',‚ p'’, oral organs of the same arachnid; p”, upper jaws; p/”, 
under jaws ; magnified two diameters. 

Dorsal vessel or heart of Telyphonus, with the adipose body, 
magnified. 

Nervous system of Telyphonus, magnified. 


Prare XII. ARACHNIDS AND CRUSTACEANS. 


An upper-jaw of Zpeira diadema laid open, with the salivary 
duct, magnified, from TrrEvrRANUS Ueb. den innern Bau der 
Arachniden, Tab. 1. fig. 21, see p. 560. 

Spinnarets of Aranea atrom (see p. 588), magnified, after 
TREVIRANUS op. cit. Tab. v. fig. 43; a, vent; b,b, larger and 
anterior ; c, c‚ smaller posterior; d, d, lateral posterior papilke, 
accessory feelers according to TrrvrRANus (palpi accessorti). 
Limulus moluccanus, p. 623, reduced. A female seen on the 
under surface. 

Argulus foliaceus, p. 631, on the under surface, laying its eggs ; 
after JURINE Ann. du Mus. vir. Pl. xxv1 fig. 3. 
Anatifa levis, p. 638 ; one side of the shell is removed to exhibit 
the animal in its natural position; nat. size. 

Daphmia pulex, p. 641, a male, magnified after Straus Mém. du 
Mus. v. PL. xrrx. fig. 18. 

Idotea entomon, p. 654, nat. size. 


Figs. 8—10. Portunus Manas, p. 679, nat. size; fig. 8, from above, 


Wie: 1. 


fig. 9, under surface with the tail lying on it, fig. 10, the tail 
thrown back. 


Prare XIII. Morrusos. 


Chiton Cummingii. Example of a multivalve shell, p. 682; 
comp. p. 789. 


Figs. 2—7. Examples of bivalves, p. 682. 


Fig. 2. 


Fig. 3. 


Terebratula. A species from New Guinea, see p. 722. A, ventral 
shell with apex perforated; B, dorsal shell from the inside with 
the calcareous arc. 

Shell of Avicula (Meleagrina) margaritifera, pp. 730, 731. On 
the inside are seen some pearls attached. a, impression of 


“the adductor muscle. 


Fig. 77. 
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Area tortuosa L., p. 733. Á 
Shell of P'rigonia pectinata LuAm., p. 734. From the inside, to 
shew the hinge (cardo). 

Venus Dione L., Cytherea Dione Lam., p. 742. The shell is 
placed in the position according to which LinNeus has described 
it (see the note, p. 683), namely, with the point, A, downwards; 
the fisswra, b, forwards ; the lunula, a, backwards. 

Venus (Cytherea) erycina Lam. Right valve from within. A, the 
point; a, lunular cavity; b, fissure; c, hinge; d, impression of 
the anterior; e,‚ of the posterior adductor muscle; / impression 
of the mantle; g, g, inferior margin of the shell. In this figure 
the shell is placed in its natural position. On the left side the 
fore end is placed, which the animal, when moving, directs for- 
wards. 


Figs. 8—11. Examples of univalve shells or cochle, p. 683. 


Fig. 8. 
Fig. 9. 
Fig.-10. 
Bie, 11, 


Shell of Purpura Concholepas, p. 807. 

Shell of Patella, p. 790 ; Patella umbella Ga. 

Shell of Scalaria ümperialis, p. 798. 

Shell of Bulimus citrinus Brua., p. 814. Example of a Cochlea 
sinistra, see p. 684. 


Prare XIV. Morrvscs. 


Shell of Oliva erythrostoma Lam., p. 810 ; example of an invo- 
lute shell, p. 683. A, the aperture ; a, external margin ; b, in- 
ternal margin. 

Shell of Nautilus Pompilius L., divided in the midplane, p. 825, 
an example of a shell rolled upon itself, and at the same time 
many-chambered (cochlea revoluta, polythalamia) pp. 683, 684; 
A, A, the last chamber, or cavity, in which the animal lies; a, a, a, 
the siphon which traverses the successive chambers. 

A. cover (Opereulum) of Turbo, from the inside ; see p. 684. 
Salpa (runcinata.?) p. 699. Of the natural size, from a specimen 
presented to me by Prof. V. BENEDEN. A,the animal seen from 
the surface which is commonly turned upwards, according to 
Escrrrcur the ventral surface. Here the muscular belts extend 
throughout; B, the animal seen from the opposite side, where 
the muscular belts are interrupted; a, (in fig. A) the fissured 
aperture which the animal turns forwards; 5, the posterior 
aperture ; c‚, the so-named nucleus, or the collection of the vis- 
cera; d, the sa/pa chain in process of development ;.f, g, muscular 


Fig. 5. 
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belts; Z, the gil; Z, the heart ; 7, dorsal folds (endostyle?); tf, 
languet ; b, (in B) the cerebral ganglion. 

Ascidia (Cynthia) Momus, p. 707 ; after SAvrany Mémoires, TL. 
PL vr. fig. 1. A, respiratory aperture ; B, cloacal aperture ; c‚c,c, 
outer covering, of which one half is removed in order to shew 


the internal envelop d (the mantle); e‚ muscular fibres on the 
mantle. 


Figs. 6,7. Fig. 6. Lingula anatina Lam., p. 721; after Cuvier Ann. du 


Fig. 8. 


Fig. 1. 


Mus. 1. fig. 6. The animal in its shell with the peduncle ». 
Fig. 7. The animal removed from the shell, one of the laminee 
of the mantle thrown upwards ; a, the cerebral ganglion, accord- 
ing to Cuvrer; b, mouth; c‚c, the two arms ; d,d,d,d, pectinated 
gill-folds on the mantle. 
The animal of an Anodonta in the shell, of which the right valve 
is removed, as an example of Lamellibranchiates, pp. 723, 724; 
comp. PL 15, fig. 1; a, shell (left valve from the inside) ; b, b, 
the two laminze of the mantle ; c, c‚ outermost gills ; d, e‚ inner 
gills; g, the flat ventral disc projecting between the gills ; * ten- 
tacles round the mouth, those of the right side alone are seen ; 
+ mouth; A, anterior adductor muscle; &/, W, the posterior 
border of the mantle beset with fringe-like appendages. 


Prare XV. Morruscs. 


A transverse section of Anodonta anatina, schematic after NEu- 
wyLer, Neue Denkschr. der allg. Schweizer. Gesellsch. für die 
gesammten N aturwissenschaften, Bd. vr. 1842, Tab. 1; a,a, b,b, 
and g, as in fig. 8 of the preceding plate; c‚ external laminse of 
the outer gills with the dorsal side attached to the mantle ; d, 
internal lamina of the outer gill ; e‚, external ; f, internal lamina 
of the inner gil; A, heart, traversed in the middle by the 
rectum. 

Solen legumen L., p. 754; after Pour Test. utr. Sicil. 1. Tab. xr. 
fig. 15 ; A, the foot projecting at the anterior extremity of the 
shell ; B, c, the two tubes (tracheze) coming into view from the 
shell behind. 

Clio borealis Guer., p. 775 ; after EscurIcuT Anat. Unters. 
Tab. 1. fig. 3; the animal is represented from the ventral surface ; 
a, a, fin-like appendages ; b, b, conical appendages ; c,c, tentacles 
of the head ; d, everted penis with a vesicle d/ at the base. 


Fig. 8. 
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The central nervous system of Helix Pomatia L.; after BRANDT 
and RarzrBure Mediz. Zool. 11. Tab. 34, fig. 12; compare p. 766; 
1, ganglion situated above the cesophagus; 2, below it. 
Blood-circulation of Helin Pomatia L.; after Cuvier, as an 
example of the Pnreumonica, p. 811 ; a, heart; c, auricle, both 
lie in the pericardial sac, laid open; 5, 6’, arteries; e,‚e, venous 
currents, from which the pulmonary veins in the respiratory 
cavity arise, which pass into the trunk d that runs to the 
auricle; ff, calcareous sac or kidney which surrounds the peri- 
cardium. Compare pp. 760, 761. 

Limae ater 1, the anterior portion of the animal, after BRANDT 
u. RATrzeB. op. cit. Tab. 38, fig. 3, (Arion empiricorum brunneus). 
A, respiratory aperture at the margin of the mantle. See 
p817. 

Circulation of the blood in a ceephalopod molluse, Zoligo, after 
Cuvier Tall. élém. de U Hist. nat. des Animaux; a, vena cava, 
which divides into two branches; 5, b, lateral or venous hearts; 
c,‚c, branchial veins; d, d, space where the gills are situated; f£ 
the middle or arterial heart; g, g, g, arteries. The direction of 
the current is indicated by arrows. Compare pp. 762 and 819. - 
A. small specimen of Sepia officinalis L., p. 829; after CArus 
Nov. Act. Acad. Cees. Natur. Curios. Xin; a,a,4,a,a,a,a,a, the 
eight conical arms, the two long thin arms are seen at b,b; c, 
funnel; comp. pp. 818, 819. 

Detached arm (Mectocotylus) of a male individual of Argonauta 
argo serving for copulation (magnified about three diameters) ; 
after Korrriker (Berichte der Zoot. Anstalt zu Würzburg, 1849, 
Tab. 1. fig. 19); comp. pp. 821—823. 
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Astarte. 741. 
Astasia. 52, 
Asterias. 147. 
Astreea. 86. 
Atax. 58r. 
Atelecyclus. 673. 
Athorybia. 113. 
Atlanta. 777. 
Attelabus. 488. 
Attus. 597. 
Aulacus. 383. 
Auletes. 488. 
Auricula. 813. 
Avicula. 730. 
Axinophorus. 552. 


B: 


Baculites. 828. 
Badister. 549. 
Balanus. 637. 
Banchus. 382. 
Baridius. 484. 
Bassus. 382. 
Bdella. 58r. 
Belemnites. 828, 
Belostoma. 440. 
Bembex. 369. 
Bembidium. 546. 
Beris. 337. 
Beroë. rar. 
Bibio. 340. 
Biblis. 410. 
Birgus. 670. 
Bittacus. 415. 
Blaps. 497. 
Blatta. 4ór. 
Boltenia. 70%. 
Bombus. 355. 
Bombylius. 333. 
Bombyx. 403. 
Bomolochus. 628. 
Bonellia. 16r. 
Bopyrus. 646. 
Boreus. 416. 
Bostrichus. 520. 


Bothriocephalus. 179. 


Botryllus. 703. 
Botys. 395. 
Brachiella. 625. 
Brachinus. 552. 
Brachionus. 201. 
Brachycerus. 487. 
Brachyopa. 328. 
Bracon. 380. 
Branchiobdella. 226. 
Branchipus. 642. 
Brassolis. 410, 
Braula. 313. 
Brentus. 488. 
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Bruchus. 489. 
Buccinum. 807. 
Bulimus. 814. 
Bulla. 788. 
Buprestis. 527. 
Bursaria. 54. 
Bursatella. 787. 
Byrrhus. 538. 


Cc. 


Calandra. 483. 
Calappa. 674. 
Calathus. 550. 
Calceola. 722. 
Caligus. 630. 
Callianira. rar. 
Callicera. 326. 
Callirhipis. 525. 
Calobata. 319. 
Calymene. 646. 
Calypticus. 432. 
Calyptreea. 795. 
Camarotus. 488. 
Campanularia. 76. 
Campylites. 826. 
Campylomyza. 342. 
Cancellaria. 805. 
Cancer. 678. 
Canopus. 448. 
Caprella. 656. 
Capsus. 446. 
Capulus. 796. 
Carabus. 547. 
Cardilia. 750. 
Cardita. 737. 
Cardium. 740. 
Carenum. 550. 
Carinaria. 777. 
Carnus. 324. 
Caryocrinites. 144. 
Caryophylleeus. 178, 
Caryophyllia. 86. 
Cassida. 473. 
Cassidulus. 154. 
Cassiopea. 123. 
Cassis. 806. 
Castnia. 406. 
Catascopus. 552. 
Catops. 534. 
Cavolina. 781. 
Cebrio. 525. 
Cecidomyia. 341. 
Cecrops. 629. 
Cellularia. 94. 
Celyphus. 320. 
Cenia. 779. 
Centris. 356. 
Cephalotes. 550. 
Cephea. 123. 
Cephus. 386. 
Cerambyx. 479. 


Ceramius. 360. 
Ceraphron. 374. 
Cercomonas. 50. 
Ceria. 326. 
Cerithium. 803. 
Cerocoma, SOI. 
Ceromya. 752. 
Cerophytum. 527. 
Ceroplatus. 342. 
Cerura. 402. 
Cestum. 120. 
Cetonia. 509. 
Cheetogaster. 229. 
Cheetonotus. 202. 
Cheetopterus. 237. 
Chalcis. 377. 
Chama. 738. 
Cheiracanthus. 19r. 
Chelifer. 584. 
Chelyosoma. 707. 
Chermes. 435. 
Chersis. 597. 
Cheyletus. 58r. 
Chilodon. 54. 
Chionea. 343. 
Chirodota. 159. 
Chironomus. 344- 
Chiroscelis. 496. 
Chiton. 789. 
Chleenius. 549. 
Chlamidodon. 55. 
Chlamidomonas. 51. 
Cholus. 484. 
Chondracanthus. 626. 
Chrysis. 372. 
Chrysomela. 471. 
Chrysotoxum. 326. 
Cicada. 438. 
Cicindela. 554. 
Cidaris. 156. 
Cimbex. 389. 
Cimex. 447. 
Cionus. 484. 
Cirolana. 648. 
Cirratulus. 238. 
Cis. 520. 

Cistela. 492. 
Cladocora. 86. 
Clausilia. 8r4. 
Clava. 74. 
Clavagella. 75%. 
Clavelina. 706. 
Clavella. 626. 
Claviger. 532, 
Cleodora. 773. 
Clepsine. 225. 
Clerus. 522. 
Clidius. 533. 
Clinocera. 329. - 
Clio. 775. 
Clotho. 5gr. 
Clubiona. 59gr. 


OF THE LATIN GENERIC NAMES. 


Clymene, 233. 
Clymenia. 826. 
Clypeaster (Echinoderma- 
ta). 154. (Insecta). 468. 
Cnodalon. 493. 
Cobax. 437. 
Coccinella. 467. 
Coccus. 431. 
Coelopa. 319. 
Ceenosia. 320. 
Coenomyia. 336. 
Ccenurus. 182. 
Colletes. 359. 
Colliuris. 554. 
Colpoda. 54. 
Colpodes. 550. 
Columbella. 8o0g. 
Colurus. 202. 
Colydium. 536. 
Comatula. 145. 
Conops. 325. 
Conus. 808. 
Convoluta. 222. 
Copris. 518, 
Coptodera. 552. 
Corbis. 745. 
Corbula. 751. 
Cordistes. 55r. 
Cordyla. 342. 
Cordylura. 317. 
Coreus. 447. 
Coriocella. 795. 
Coronula. 637. 
Corophium. 658. 
Corsyra. 552. 
Coryne. 75. 
Corymorpha. 76. 
Corystes. 673. 
Cossonus. 483. 
Cossus. 403. 
Cossyphus. 494. 
Coxelus. 494. 
Crabro. 367. 
Crambus. 394. 
Cranchia. 830. 
Crangon. 666. 
Crania. 722. 
Crenatula. 729. 
Creseis. 774. 
Creusia. 637. 
Crioceris. 474- 
Cristatella. 96. 
Crypticus. 497. 
Cryptocephalus. 471. 
Cryptomonas. 50. 
Cryptophagus. 536. 
Cryptops. 295. 
Cryptorhynchus. 494. 
Cryptus. 381. 
Ctenipus. 550. 
Ctenodactyla. 552. 
Ctenostoma. 554- 


Ctenus. 595. 
Cucujus. 536. 
Cucullanus. 189. 
Culex. 345. 
Cuma. 663. 
Cumingia. 749. 
Cureulio. 486. 
Cyamus. 656. 
Cyancea. 124. 
Cyathocrinites. 144. 
Cychrus. 548. 
Cyclas. 744. 
Cycloeephala. 516. 
Cyclops. 632. 
Cyclostoma. Sor. 
Cydippe. rar. 
Cylas. 488. 
Cymbulia. 774. 
Cymothoa. 647. 
Cynips. 385. 
Cynthia 
(Fun). 707. 
Cyphomyia. 337. 
Cyphon. 524. 
Cypreea. 810. 
Cypricardia. 741. 
Cypridina. 633. 
Cyprina. 742. 
Cypris. 633. 
Cyrena. 743. 
Cyrenoïda. 744. 
Cyrtus. 332. 
Cysticercus. 182. 
Cythere. 633. 


ms 


Dacne. 470. 
Danais. 41I. 
Daphnia. 641. 
Dascillus. 524. 
Delphax. 437. 
Delphinula. 799. 
Demetrias. 551. 
Dentalium. 791. 
Derbe. 437. 
Dermaleichus. 576. 
Dermanyssus. 578. 
Dermestes. 537. 
Derostoma. 222. 
Desmocerus. 477. 
Dianeea. 122. 
Diaperis. 494. 
Diapria. 375- 
Diazona. 704. 
Dichelesthium. 627. 
Diccelus. 549. 
Dicranophora. 338. 
Dietyoptera. 524. 
Didemnum. 703. 
Difflugia. 48. 
Dilophus. 340. 





(Crust.). 663. 


Dinemura. 630. 
Dinocharis, 202. 
Dinophysis. 53. 
Diopatra. 243. 
Diophrys. 55. 
Diopsis. 319. 
Diphyes. 118. 
Diplostomum. 185. 
Diplozoon. 187. 
Dirceea. 491. 
Distoma. 184. 
Distomus. 704. 
Dixa. 343. 
Dolichopus. 329. 
Dolium. 807. 
Dolomedes. 595. 
Donacia. 475. 
Donax. 746. 
Dorippe. 673. 
Doris. 784. 
Dorthesia. 432. 
Dorylus. 366. 
Doto. 782. 
Drassus. 59L. 
Drilus. 523. 
Dromia. 672. 
Dromius. 551. 
Dryinus. 374. 
Dryops. 540. 
Dryophthorus. 483. 
Drypta. 553. 
Dysaster. 153. 
Dysdera. 59o. 
Dysides. 520. 
Dytiscus. 543. 


E. 


Echiniscus. 574. 
Echinococcus. 18r, 
Echinoneus. 154. 
Echinorhynchus. 184. 
Echinospheerites. 143. 
Echinus. 155. 
Edwardsia. 92. 
Egeria. 675. 
Elaphrus. 546. 
Elater. 525. 
Elenchus. 308. 
Eleutheria. 74. 
Elmis. 540. 
Emarginula. 792, 
Empis. 332, 
Encaustes. 470. 
Enceladus. 550. 
Enchelys. 54. 
Enchytreus. 230. 
Encrinus. 144. 
Eneyrtus. 376. 
Endeis. 573. 
Endomychus. 468. 
Enoplus. r94. 
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Enteroplea. 203. 
Epeira. 594. 
Ephemera. 423. 
Ephesia. 240. 
Ephippium. 338. 
Ephyra. 665. 
Epicharis. 356. 
Episcapha. 470. 
Epistylis. 59. 
Epitragus. 493. 
Epomis. 549. 
Eresus. 597. 
Ergasiìlus. 629. 
Erichthus. 66r. 
Eriodon. 589. 
Eriphia. 678. 
Erodius. 498. 
Erotylus. 469. 
Ersea. 119. 
Ervilia. 56. 
Erycina. 408. 
Erythreeus. 582. 
Eschara. 93. 
Etheria. 736. 
Eucera. 356. 
Eucheila. 552. 
Euchlanis. 202. 
Buenemis: 527. 
Eudoxia. 119. 
Euglena. 52. - 
Euglossa. 355- 
Eulimene. 642. 
Eulophus. 376. 
Eumenes. 360. 


Eumorphus. 469. 


Eunice. 243. 
Euplotes. 55. 
Euprepia. 401. 
Euryale. 146. 
Eurychora. 498. 
Eurytoma. 377. 
Evadne. 641. 
Evagora. 79. 
Evania. 383. 
Explanaria. 86. 
Eylais. 580. 


Lj 


Fasciolaria. 804. 
Feronia. 549. 
Fibularia. 154. 
Figulus. 507. 
Filaria. 1gr. 
Filistata. 592. 
Fissurella. 792. 
Flabellina. 78r. 
Flata. 437. 
Floscularia. 199. 
Flustra. 94. 
Foenus. 383. 
Forficula. 463. 


Formica. 363. 
Fragilia. 748. 
Fulgora. 437. 
Fungia. 87. 
Funiculina. 80. 
Furcularia. 204. 
Fusus. 803. 


Gr, 


Galathea (Crust.). 


(Conch.). 743. 
Galba. 527. 
Galeodes. 585. 
Galerita. 553. 
Galerites. 153. 
Galeruca. 473. 
Galgulus. 441. 
Gamasus. 579. 

59. 


Gammarus 


Gastrochsena. 757. 
Gastropteron. 787. 


Gastrus. 315. 
Gecarcinus. 677. 
Geophilus. 295. 
Georissus. 540. 
Geotrupes. 517. 
Gerris. 443. 
Gervillia, 729. 
Gibbium. 521. 
Glaphyrus. 511. 
Glaucoma. 54. 
Glauconome. 743. 
Glaucopis. 405. 
Glaucus. 78r. 
Glomeris. 292, 
Glycera. 240. 
Glycimeris. 752. 
Gnathodon. 749. 
Goniada. 239. 
Gonium. 51. 
Gordius. 194. 
Gorgonia. 83. 
Grapsus. 677. 
Gromia. 48. 
Gryllotalpa. 457. 
Gryllus. 452. 
Gymnolepas. 639. 
Gymnosoma. 323. 
Gyrinus. 542. 
Gyropus. 303. 


m. 


Heemocharis. 228. 


Halictophagus. 208; 


Haliotis. 792. 
Haliplus. 544. 
Halodactylus. 96. 
Haltica. 472. 
Hamites. 827, 
Harpa. 807. 
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Harpalus. 549. 
Hebrus. 443. 
Hegeter. 498. 
Helzeus. 494. 
Heleon. 380. 
Helicina. Sor. 
Heliconius. 4rr. 
Helix. 814. 
Helluo. 553. 
Hellwigia. 382. 
Helophilus. 327. 
Helophorus. 541. 
Helops. 493. 
Hemerobius. 418. 
Hemicosmites. 143. 
Hepatus. 673. 
Hepialus. 404. 
Hermea. 7êr. 
Hermella. 236. 
Hermetia. 337. 
Herminia. 396. 
Hesione. 241. 
Hesperia. 408. 
Heterocerus. 539. 
Heterocheilus. 189. 
Heterotarsus 495. 
Hexodon. 515. 
Himantophorus. 55. 
Hinnites. 727. 
Hippa. 671. 
Hippobosca. 314. 
Hippolyte. 666. 
Hippopodius. 116. 
Hirudo. 226. 
Hispa. 473. 
Hister. 533. 
Holoptilus. 445. 
Holopus. 143. 
Holothuria. 158. 
Holothyrus. 578. 
Homola. 672. 
Horia. 502. 
Hughea. 89. 
Hyalea. 773. 
Hybos. 331. 
Hybosorus. 51%. 
Hycleus. sor. 
Hydatina. 204. 
Hydra. 73. 
Hydrachna. 580. 
Hydractinia. 75. 
Hydrometra. 443. 
Hydrophilus. 54r. 
Hyleeus. 359. 
Hylotoma. 388. 
Hyperia. 658. 
Hypophleeus. 494. 


L 


ITehneumon. 381. 
Ichthydium. 202. 





wy 


Idalia. 784. 
Idia. 321. 
Idotea. 654. 
Inachus. 674. 


Ips. 535. 
Iridina. 736. 
Isis. 83. 
Isocardia. 74r. 
Issus. 437. 
Ixodes. 577. 


J. 


Jeera. 652. 
Janthina. 798. 
Janus. 780. 
Julus. 291. 
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Lacinularia. 200. 
Laerymaria. 54. 
Leemargus. 629. 
Leena. 493. 
Lagria. 504. 
Lamia. 477. 
Lampyris. 523. 


Lamproglena. 628, 


Languria. 470. 
Larra. 368. 
Lasioptera. 342. 
Latrodectus. 592. 
Lauxania. 320. 
Lebia. 551. 


Lecanocephalus. 192. 


Leistus. 547. 
Lenticulites. 49. 
Lepadella, 201. 
Lepisma. 208. 
Leptis. 330. 
Leptocorisa. 447. 
Leptomera. 657. 
Leptoplana. 223. 
Leptopus. 442. 
Leptura. 476. 
Lerneea. 624. 


Lernanthropus. 626, 


Lethrus. 517. 
Leucifer. 663. 
Leucospis. 378. 
Leucosia. 673. 
Libellula. 421. 
Libythea. 410. 
Licinus. 549. 
Ligia. 652. 
Ligula. 178. 
Lima. 728. 
Limacodes. 402. 
Limapontia. 779. 
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Limax. 816. 
Limnadia. 643. 
Liämneeus. 812. 
Limnias. 201. 
Limnobia. 343. 


Limnochares. 579. 


Limnoria. 653. 
Limulus. 622. 
Lingula. 72r. 
Linyphia. 593. 


Liorhynchus. 19r. 


Liosoma. 159, 
Liotheum. 302. 
Lispe. 321. 
Lissosoma. 779. 
Lithobius. 294. 
Lithodes. 672. 
Lithophilus. 494. 
Lithosia. 401. 
Lituites. 826, 
Loecusta. 455. 
Loligo. 829. 
Loligopsis. 830. 
Lophosia. 323. 
Lophyrus. 388. 
Loricera. 549. 
Lottia. 7gr. 
Loxocera. 317. 
Loxodes. 56. 
Lucanus. 505. 
Lucernaria. 92. 
Lucina. 744. 
Lumbriculus. 231. 
Liumbricus. 231. 
Lumbrineris. 242. 
Lycosa. 595. 
Lycoperdina. 468. 
Liycus. 524. 
Lyda. 387. 
Lygeus. 446. 
Liymexylon. 521. 
Luysidice. 242. 
Lystra. 437. 
Lytta. 500. 


M. 


Machilis. 207. 
Maerobiotus. 574 
Maecrocera. 342. 
Macropeza. 343- 
Maerostoma. 222, 
Mactra. 749. 
Madrepora. 85. 
Meeandrina. 86. 
Magilus. 793. 
Maja. 675. 
Malleus. 730. 
Malthinus. 523. 
Mammillifera. 89. 
Manticora. 555. 


OF THE LATIN GENERIC NAMES, 


Mantis. 461. 
Marginella. 809. 
Marsupites. 145. 
Masaris. 360. 
Mastigus. 533. 
Matuta. 673. 
Megachile. 357. 
Megascelis. 474. 
Megastelus. 38r. 
Megistocera. 343. 
Melandrya. 49r. 
Melania. 802. 
Melasis. 527. 
Melicerta. 200. 
Meloerinites. 144. 
Meloë. 499. 
Melolontha. 513. 
Melophila. 313. 
Melyris. 522. 
Membracis. 436. 
Mermis. 194. 
Mesodesma. 749. 
Mesostoma. 222, 
Metopius. 382. 
Mierodon. 326. 
Microgaster. 380. 
Mieropeza. 319. 
Microstoma. 222. 
Milesia. 327. 
Miliola. 50, 
Millepora. 85. 
Milnesium. 574. 
Minyas. gr. 
Mitra. 809. 
Molpadia. 160. 
Moluris. 498. 
Monas. 50. 
Monoecelis. 223. 
Monodonta. 799. 
Mononyx. 441. 
Monophlebus. 432. 
Monostoma. 185. 
Monticularia. 87. 
Monura. 202. 
Mopsea. 83. 
Mordella. 502. 
Mormolyece. 551. 
Morpho. 410. 
Munna. 653. 
Murex. 804. 
Mursia. 674. 
Musca. 321. 
Mutilla. 366. 
Mya. 752. 
Myadora. 751. 
Myas. 550. 
Mycetobia. 342. 


Mycetochares. 492. 
Mycetophagus. 537- 


Mycetophila. 342. 
Mycoris. 444. 
Myeterus. 490. 
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Mydas. 330. 
Mygale. 589. 
Mylabris. sor. 
Mymar. 373. 
Myochama. 750. 
Myopa. 325. 
Mysis. 663. 
Myrmica. 364. 
Myrmecium. 596. 
Myrmecophila. 456. 
Myrmeleon. 419. 
Mytilus. 73r. 
Myzostoma. 626. 


N, 


Nais. 229. 
Narica. 797. 
Nassula. 54. 
Natica. 797. 
Naucoris. 440. 
Nautilus. 825. 
Navicella. 796, 
Nebalia. 642. 
Nebria. 547. 
Neerophorus. 533- 
Neeydalis, 479. 
Nemertes. 224. 
Nemesis. 627. 
Nemestrina. 334- 
Nemoptera. 418. 
Nemosoma. 536. 
Nemotelus. 338. 
Nepa. 441. 
Nephelis. 225. 
Nephtea. 78. 
Nephthys. 240. 
Nephrotoma. 344- 
Nereis. 241. 
Nerita. 797. 
Nicothoë. 628. 
Nilio. 494. 
Nitidula. 535. 
Noctua. 398. 
Nodosaria. 48. 
Nomada. 357. 
Nops. 590. 
Notarchus. 787. 
Notiphila. 320. 
Notodonta. 402. 
Notommata. 204. 
Notonecta. 440. 
Notoxus. 503. 
Nuecleolites. 154. 
Nucula. 734- 
Nummulina. 49. 
Nummulites. 49. 
Nyeteribia. 312. 
Nymphalis. 411. 
Nymphon. 573. 
Nysson. 368. 
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Obrium. 478. 
Oceania. 125. 
Oectobothrium. 187. 
Octopus. 83r. 
Oculina. 86. 
Oeypode. 677. 
Ocyptera. 323. 
Odacantha. 551. 
Odontobius. 190. 
(Edemera. 490. 
(nas. 500. 
(Estrus. 315. 
Ogygia. 645. 
Olenus. 645. 
Oletera. 589. 
Olios. 595. 
Oliva. 8ro. 
Omalisus. 524. 
Omalium. 530. 
Omophron. 547. 
Onchidium. 817. 
Oniscoda. 652. 
Oniseus. Ó5r. 
Onuphis. 243. 
Oodes. 549. 
Opatrum. 496. 
Ophion. 382. 
Ophiostoma. 189. 
Ophiura. 147. 
Ophrydium. 57. 
Ophryoglena. 54. 
Opis. 741. 
Oplophorus. 665, 
Orbicula. 721. 
Orbiculina. 49. 
Orchestes. 484. 
Oribata. 577. 
Orithyia. 674. 
Ornithomyia. 313. 
Orphnus. 517. 
Ortalis. 318. 
Orsodaecne. 476. 
Orthoceratites. 827. 
Orthogonius. 552. 
Oryssus. 336. 
Oscinis. 320. 
Ostrea. 726. 
Otoglena. 203. 
Ovula. 8r0. 
Oxyeephalus. 657. 
Oxycera. 338. 
Oxytelus. 530. 
Oxyuris. 190. 
Ozeena. 550. 
Ozodicera. 343. 


B, 


Pachyenema. 511. 


Peederus. 529. 


Pagurus. 670. 
Palsemon. 665. 
Palinurus. 669. 
Pallene. 573. 
Palmyra. 244. 
Paludina. 800. 
Palythoa. 89. 
Pamborus. 548. 
Panagseus. 549. 
Pandarus. 630. 
Pandora. 95I. 
Pandorina. 51. 
Panopea. 753. 
Panorpa. 415. 
Panurgus. 358 
Papilio. 409. 
Paragus. 326. 
Paramecium. 54. 
Parandra. 480. 
Paribcea. 573. 
Parmophorus. 79gr. 
Parnopes. 372. 
Parthenope. 676. 
Passalus. 508. 
Passandra. 536. 
Patella. 790. 
Paussus. 538. 
Pavonia. 86. 
Pecten. 728. 
Pectunculus. 733. 
Pedicia. 344. 
Pediculus. 300. 
Pedinus. 497. 
Pedum. 728. 
Pelecinus. 383. 
Peliocera. 328. 
Pelobius. 544. 
Pelocophora. 522. 
Pelogonus. 441. 
Peltis. 535. 
Penseus. 665. 
Pennaria. 76. 
Pennatula. 80. 
Pennella. 625. 
Pentacrinus. 145. 
Pentacta. 157. 
Pentastoma. 188. 
Pentatrematites. 143. 
Penthretria. 340. 
Peridinium. 53. 
Peripatus. 238. 
Perla. 425. 
Perna. 729. 
Perophora. 706. 
Petricola. 745. 
Phalacrus. 470. 
Phalzena. 396. 
Phalangium. 583. 
Phaleria. 495. 
Phallusia. 706. 
Phania. 323. 
Phasia. 323. 





Phasianella. 800. 
Phasma. 458. 
Phialina. 53. 
Philodromus. 595. 
Philopterus. 302. 
Pholadomya. 752. 
Pholas. 754. 
Pholcus. 592. 
Phora. 317. 
Phoxichilidium. 573. 
Phronima. 65%. 
Phrosina. 658. 
Phryganea. 414. 
Phrynus. 586. 
Phryxus. 647. 
Phyllidia. 785. 
Phyllirhee. 779. 
Phyllium. 460. 
Phyllodoce. 240. 
Phyllophora. 630. 
Phyllosoma. 662. 
Physa. 812. 
Physalia. rrr. 
Physsophora. 113. 
Pieris. 409. 
Piestus. 530. 
Pileolus. 796. 
Pimelia. 498. 
Bimnas 731. 
Pinnoteres. 677. 
Pinophilus. 529. 
Piophila. 320. 
Pipunculus. 329. 
Pimpla. 381. 
Placuna. 726. 
Plagusia. 677. 
Planaria. 223. 
Planaxis. 802. 
Planorbis. 813. 
Platycrinites. 144 
Platygaster. 374 
Platypeza. 329. 
Platypteryx. 398. 
Platypus. 481. 
Platyura. 342. 
Plecia. 340. 


Pleurobrancheea. 786. 
Pleurobranchus. 786. 


Pleurophyllidia. 785. 
Pleurotoma. 803. 
Plocamopherus. 784. 
Ploiaria. 444- 
Plumatella. 96. 
Pneumodermon. 775. 
Pneumora. 454 
Pocillopora. 85. 
Podura. 208. 
Pogonus. 549- 
Pollicipes. 639. 
Pollyxenus. 290. 
Polyarthra. 202. 
Polycelis. 223. 
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Polycera. 783. 
Polyclinum. 703. 
Polydesmus. 290. 
Polymera. 343 
Polynoë. 245. 
Polyodontes. 245. 
Polyommatus. 408. 
Polyphemus. 640. 
Polystoma. 186. 
Polyzonium. 290. 
Pompilus. 370. 
Ponera. 365. 
Pontobdella. 228, 
Porcellana. 669. 
Porphyrophora. 432. 
Porpita. III. 
Portunus. 679. 
Poteriocrinites. 144. 
Potamophilus. 540. 
Praniza. 650. 
Praya. 119. 
Priapulus. 16. 
Primno. 658. 
Prionus. 480. 
Pristina. 229. 
Procerus. 548. 
Procirrus. 529. 
Proerustes. 548. 
Proctonotus. 780. 
Proctotrupes. 375- 
Productus. 723. 
Pronoë. 657. 
Proscopia. 454 
Prostoma. 222. 
Prostomis. 536. 
Proteinus. 531. 
Proxichilus. 573. 
Psammobia. 746. 
Psarus. 326. 
Pselaphus. 532 
Psilomyia. 318. 
Psocus. 426. 
Psolus. 158. 
Psyche. 402. 
Psychoda. 341. 
Psylla. 435. 
Pterochilus. 780. 
Pterodina. 201. 
Pteromalus. 376. 
Pterophorus. 393: 
Pteroptus. 578. 
Pterotrachea. 777. 
Ptilinus. 521. 
Ptilium. 537- 
Ptilocera. 337- 
Ptilodactyla. 524. 
Ptinus. 521. 
Ptychoptera. 344 
Ptygura. 200. 
Pulex. 303. 
Pupa. 813. 
Purpura. So6. 
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Pycnogonum. 573 
Pygaster. 153. 
Pyramidella. 798. 
Pyrgoma. 637. 
Pyrochroa. 503. 
Pyrosoma. 702. 


R. 


Ranina. 672. 
Raphidia. 416. 
Rattulus. 202. 
Reduvius. 444. 
Rembus. 549. 
Remipes. 671. 
Renilla. 8r. 
Retepora. 93. 
Rhagium. 477. 
Rhina. 483. 
Rhingia. 328. 
Rhinosimus. 490. 
Rhinotia. 488. 
Rhipicera. 525. 
Rhipidia. 343. 
Rhipiphorus. sor. 
Rhizophthiridium. 433. 
Rhizophysa. 114. 
Rhizostoma. 123. 
Rhodocrinites. 144. 
Rhyncheenus. 485. 
Rhyphus. 342. 
Rhysodes. 536. 
Rictularia. 189. 
Rissoa. 802. 
Rophites. 358. 
Rossia. 830. 
Rostellaria. 805. 
Rotifer. 205. hd 
Rudista. 738. 
Rutela. 512. 


5. 


Sabella. 235- 
Seenuris. 231. 
Sagitta. 246. 
Sagra. 475: 
Salda. 442. 
Salpa. 697. 
Salpina. 202. 
Sandalus. 525. 
Sapyga. 370. 
Sarcoptes. 576. 
Sargus. 337- 
Saropoda. 356. 
Sarrotrium. 496. 
Saturnia. 403. 
Satyrus. 410. 
Saxicava. 746. 
Scalaria. 798. 
Scaphidium. 535- 
Scaphites. 827. 
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Scarabseus. 516. 
Scarites. 550. 
Scatophoga. 318. 
Scatopse. 341. 
Scaurus. 498. 
Scenopinus. 329. 
Sciara. 342. 
Scolia. 370. 
Scolopendra. 295. 
Scoloplos. 239. 
Scolytus. 482. 
Scorpio. 587. 
Scraptia. 503. 
Scutella. 155. 
Scutellera. 448. 
Scutigera. 294. 
Seydmeenus. 533. 
Seylleea. 782. 
Scyllarus. 669. 
Scytodes. 5gr. 
Segestria. 591. 
Selenops. 594. 
Semblis. 417. 
Sepia. 829. 
Sepidium. 498. 
Sepiola. 829. 
Sepioteuthis. 829. 
Sepsis. 319. 
Septaria. 756. 
Sergestes. 665. 
Serialaria. 95. 
Seriatopora. 85. 
Sericaria. 402. 
Sericomyia. 327. 
Serolis. 648. 
Serpula. 236. 
Serropalpus. 491. 
Sertularia. 76. 
Sesia. 405. 
Siagona. 550. 
Siderolina. 49. 
Sigalion. 245. 
Sigalphus. 380. 
Sigaretus. 795. 
Sigillina. 704. 
Siliquaria. 793. 
Silpha. 534. 
Silvanus. 537. 
Simulia. 341. 
Sinodendron. 507. 
Siphonaria. 795. 


Siphonophora. 290. 
Siphonostoma. 234. 


Siphonotus. 290. 
Sipunculus. 160, 
Sirex. 386. 
Smynthurus. 299. 
Solemya. 754. 
Solen. 753. 
Sparasion. 374. 
Sparassus. 594. 
Spatangus. 152, 
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Spercheus. 542. 
Spheerocera. 320. 
Spheeridium. 540. 
Spheeroma. 649. 
Spheeronites. 143. 
Sphasus. 596. 
Spheniscus. 493. 
Sphex. 369. 
Sphinx. 405. 
Sphodrus. 550. 
Spio. 239. 
Spiratella. 774. 
Spiroptera. 190. 
Spirostomum. 54. 
Spirula. 828. 
Spirolina. 49. 
Spondylis. 480. 
Spondylus. 727. 
Squilla. 661. 


Squillerichthus. 66r. 


Staphylinus. 528. 
Statyra. 504. 
Stenocera. 554. 
Stenostoma. 490. 
Stenotrachelus. 492. 
Stentor. 56. 
Stenus. 529. 
Stephanoceros. 200. 
Stephanomia. 114. 
Stephanurus. 190. 
Steropes. 503. 
Stiliger. 780. 
Stomoxys. 325. 
Stratiomys. 338. 
Strombus. 805. 
Strongylium. 492. 
Strongylosoma. 291. 


Strongylostoma. 222. 


Strongylus. 189. 
Struthiolaria. 805. 
Stylochus. 223. 
Stylops. 307. 
Succinea. 815. 
Sycocystites. 143. 
Syllis. 241. 
Sympodium. 79. 
Synagris. 360. 
Synapha. 342. 
Synapta. 159. 
Syncheeta. 204. 
Syndesus. 507. 
Syndosmya. 748. 
Synoicum. 704. 
Synura. 51. 
Syrphus. 327. 
Syrtis. 445. 
Systropha. 358. 


T. 


Tabanus. 334. 
Tachina. 323. 


Tachyporus. 531. 
Teenia. 180. 
Tagenia. 498. 
Talitrus. 659. 
Tanais. 653. 
Taphria. 550. 
Tarpa. 388. 
Tefflus. 548. 
Telephorus. 523. 
Tellina. 74%. 
Telphusa. 678. 
Telyphonus. 586. 
Tendra. 94. 
Tenebrio. 496. 
Tenthredo. 388. 
Tentyria. 498. 
Terebella. 235. 
Terebellum. 809. 
Terebra. 808. 
Terebratula. 722. 
Teredina. 755. 
Teredo. 755. 
Tergipes. 78r. 
Termes. 426. 
Tetanocera. 317. 
Tethys. 783. 
Tetracelis. 223. 
Tetragnatha. 594. 
Tetragonoderus. 549. 
Tetralasmis. 638. 
Tetrarhynchus. 183. 
Tetrix. 452. 
Tettigometra. 437. 
Tettigonia. 436. 
Thalassema. 161. 
Thalassianthus. gr. 
Thalassina. 667. 
Thecidea. 722. 
Themisto. 658. 
Therates. 554. 
Thereva. 330. 
Theridion. 593. 
Thomisus. 595. 
Thracia. 750. 
Thrips. 464. 
Throscus. 527. 
Thyone. 158. 
Thyreophora. 319. 
Thyris. 405. 
Thysanopus. 663. 
Thysanozoon. 222. 
Tichogonia. 732. 
Tiedemannia. 774. 
Tinea. 394. 
Tingis. 445. 
Tintinnus. 59. 
Tipula. 344. 
Tmesisternus. 478. 
Tomicus. 481. 
Toracantha. 377. 
Tornatella. 798. 
Tortrix. 395. 





Toxieum. 496. 
Trachynotus. 498. 
Trachyscelis. 494. 
Trechus. 546. 
Triarthra. 202. 
Tricelis. 223. 
Trichius. sro. 
Trichocera. 343. 
Trichoda. 53. 
Trichodectes. 302 
Trichodiscus. 52. 
Trichosoma. 1gr. 


Tricocephalus. rgr. 


Tricondyla. 554. 


Prietenotoma. 508. 


Tridaena. 740. 
Trigonia. 734. 
Trigonella. 748. 
Trinucleus. 645. 
Triopa. 783. 
Triplatoma. 470. 
Triplax. 470. 
Tristoma. 186. 
Tritonia. 782. 
Trochilia. 56. 
Trochus: 798. 
Trogosita. 536. 
Trogulus. 582. 
Trogus. 381. 
Trombidium. 58r. 
Bros br. 
Trypeta. 318. 


Tryphon. 381. 
Tubieolaria. 200. 


Tubifex. 230. 
Tubipora. 82. 
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Tubularia. 75. 
Tubulipora. 94. 
Turbinella. 805. 
Turbo. 799. 
Turritella, 800. 
Tylos. 650. 
Typhlocyba. 435. 
Typhloplana. 222. 


Typhis. 657. 
ie 
Ulidia. 319. 


Uloborus. 594. 
Ulocerus. 488. 
Ulopa. 436. 
Umbellularia. Sr. 
Umbrella. 786. 
Unio. 735. 
Urania. 407. 
Ureceolaria. 57. 
Urocentrum. 57. 
Uropoda. 578. 
Uvella. 50. 


Vi 


Vaginicola. 57. 
Valkeria. 95. 
Valvata. Sor. 
Vappo. 338. 
Velella. rro. 
Velia. 443- 
Velutina. 797. 
Venus. 742. 
Veretillum."8r. 














Vermetus. 793. 
Vesicularia. 95. 
Vespa. 361. 
Vibilia. 658. 
Vibrio. 45. 
Virgularia. 80. 
Vitrina. 816. 
Volucella. 328. 
Voluta. 8058. 
Volvox. 5r. 
Vortex. 222. 
Vorticella. 58. . 
Vulsella. 730. 


DG 


Xenia. 77. 
Xenos. 307. 
Xiphydria. 386. 
Xorides. 38r. 
Xya. 458. 
Xyela. 387. 
Xylocopa. 358. 
Xylophagus. 336. 
Xysta. 323. 


Z. 


Zabrus. 549. 
Zelus. 444- 
Zetes. 573. 
Zoanthus. 89. 
Zygena. 405. 
Zygoneura. 342. 
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